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I. INTRODUCTION 

A, Underlying Data and Method 

Twins 7' find 0 have srvnal times appeared in the literature of 
Child Development as subjects of experimental study by the nicLhod 
of cn twin coni Mil. This is a melhod of comparative investigation in 
which one nf two highly identical twins is used to define the differ¬ 
ential effects of specified factors confined to the co-twin, In fact, 
T owes her pseudonym to the fact that she lias served as the pri¬ 
marily trained or stimulated subject in the experimental studies, 
while 0 has served as the comparative control. She continues to serve 
as the basic twin for control reference even when she is secondarily 
or differenlially trained for purposes of comparative investigation. 

The method of co-Lwin control lias its origin in a stair-climbing, 
and cube behavior experiment conducted when the twins were be¬ 
tween 4b and 56 weeks old. The present study is the first long range 
bingcnclic application of the same method to determine the stability 
of behavior resemblances and differences. 

Through an exceptionally fortunate convergence of circumstances 
it has been possible to follow the development of these self-same 
twins from early infancy to puberty. The twins have remained ideal 
subjects for comparative study because their developmental oppor¬ 
tunities have not been interrupted or distorted by any extreme ill¬ 
nesses or unusual events confined to one twin. For five years, while 
in the Ri st to Fifth grades, drey attended different chissrooms :tnd 
came under the influence of different teachers, but otherwise their 
educational opportunities and avoentionai activities have remained 
substantially alike. During all these years they have maintained 
a friendly, interested, and cooperative relationship with the Clinic. 
This circumstance has facilitated detailed and intimate comparative 
estimates and has also enabled us to document their behavior with 
abundant motion picture records. 

Emotional factors, which are extremely important in a long con¬ 
tinuing biogcnctic study, were kept under favorable control, due 
to the amiable temperament of the twins, their enjoyment of the 
experiences at the clinic, and the excellent cooperation of the parents, 
who appreciated the incidental guidance which was rendered. As 
already indicated, throughout these studies Twin T usually served 
as the primary trained twin. The ciicunistanccs and arrangements 
of the studies did not however result in any adverse kind of isolation 
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of Twin C. The social and personality factors surrounding* the whole 
series of studies were kept in a natural equipoise. 

The purpose of this paper is to review the voluminous data which 
have accumulated and to subject the data including the cinema 
records to critical comparison. In this comparative review we have 
had substantial assistance from Mrs. Louise U, Ames, Although 
she was familiar with previously published studies, she had nn per¬ 
sonal contact with the twins until they were 12 years of age. Being 
free from personal preconceptions her comparative evaluation* may 
be regarded as impartial. 

Our present purpose goes beyond a mere descriptive summary of 
the observations which have accumulated, We have attained w 
vantage point where we can contemplate the entire mass of data in 
perspective and can benefit from the corrective evidence which only 
a long span of development can supply, We may consider the total 
growth careers of Twins T and C as a large scale cxpciinfcnlnl test 
of the stability of the similarities and differences which were first 
observed in infancy. The results of this lung range ‘'experiment 1 ' 
are embodied in the stenographic notes, ratings, characterizations, and 
cinema records made at more or less periodic intervals. Time tells. 
Our problem is to scrutinize and to appraise all these records in such 
a way that we may gain a better understanding of the genesis and 
the developmental patterning of correspondence and disparities. 

The scope of the present monograph h indicated by the sectional 
headings listed in the table of contents and by die list of experimental 
studies and comparative observations summarized below. 

We have introduced the twins by name: we might go further and 
give a preliminary indication of the fundamental differences which 
we believe to he characteristic of the twins. Our estimate of Lhese 
differences has been based on a long inductive study over many yeais, 
It seems better to formulate this estimate at the end rather th&fi at 
the beginning. We shall, therefore, present the facts in compact 
exposition, with a minimum of comment until we reach the conclud¬ 
ing interpretive section. This will give the reader ample opportunity 
to build up his own unprejudiced inferences as he proceeds, 
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B. Comparative Studies of Twins T and C 


Basic data code 


* A 


C * A 

* 

* 

C * 

* 

C * A 

C * A 

C 

C * 

a * a 


c 

C * A 

C * A 

C * A 

C * A 


* A 


1. 


Age 


0 

4 wks» 

5 wks, 

6 wks. 

8 wka. 

15 wit a. 

16 wka. 
19 wks. 

24 wks. 
28 wka. 
32 wka. 
36 wka. 
38 wka. 
40 wka. 
42 wka. 
46 wka. 

52 wka. 

54 wka. 

63 wka. 
79 wks. 

89 wka. 

93 wks. 
2 yrs. 
2* yra. 
2° yra. 


2 B 

2 10 yra, 
3 yrs. 
3 1 yrs. 


3 B yra. 
3° yrs, 


Chronology of Data 

table i 


Special study or event. 

Horn July 3, 1927. 

Mutlier died of septicemia. 

Trarisfeiied from Hospital to Child Caring 
Institution. 


Severe intestinal infection. Hospitalized for 
two weeks. 


Gescll und Thompson- Learning; and Growth 
in Identical Infant Twins. Genet Psychol. 
AFoitoff.) 1929, 6, 1-12 k 

Also, Thompson, IT, The growth and signifi¬ 
cance of daily variations in infant behavior, 
J. Genet Psychol m , 1932, 40, 16-36. 


Pyelitis (Twin C). 

StravpT, L C. Language and Growth. Genet. 
Psychol. Mono/}., 1930, 6, 209-319. 

Transferred fiom Institution to parents' home. 
Unpublished observation of home behavior— 
language development —play—drawing be¬ 
havior. 

(Mirimn Partridge). 

Chicken pox. 

Unpublished observation of motor character¬ 
istics—'Attention.!) behavior—and play. 
(Dura-Louisc Cockrell). 
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TABLE 2 {continued) 


Basic data code Age Special Study or event, 


3* yrg. 


T yrs, 
3° yrg, 
3 ll yrs, 



* 

A 

4 yrs. 

c 

* 

A 

4 n yra. 



A 

5 yiH, 




5 3 yrs, 




5° yrs. 

c 

•k 

A 

6 yis, 




& yrg. 

c 

* 

A 

6° yrs. 

c 

* 

A 

7 yrs. 

G 

■a 

A 

7° yrs. 

C 

* 

A 

8 yra. 

a 

* 

A 

8° yrs. 

a 

* 

A 

9 yrs. 
9 l yrs. 


* 

A 

9 6 yrs. 




9° yrs. 




9 10 yrs. 




10“ yrs. 

a 


A 

10 a yrs, 
10 1Q yrs. 

c 

* 

A 

11 yrg, 




12 l yrs. 


* 

A 

13 yra, 

a 

* 

A 

13* yrs. 


* 

A 

H yra. 


Personality Study. (Vernon Lytle and Minute 
Lytle), Also Thompson, Helen, The Modifi¬ 
ability of Play Behavior with Special Refer¬ 
ence to At ten tin mi! Characteristics. 

Grippe, 

Measles, 

End of personality study. 

Ililgard, J. R- The Effect of Early and De¬ 
layed Practice on Memory and Motor Per¬ 
formances Studied by the Method of Co-Twin 
Control. Genet, Psychol. Monog 1933, 14, 
493-567. 

Entered kindergarten. Doth in same room. 


Entered first glade. In separate rooms. 


Half sister born. 


Tonsillectomy (Twin T). 

Battery of tests relating to reading (Marjorie 
Mileft). 

Otologienl examination. (Dr. Frederick 
Sperry), 

Entered fifth grade. In same room once more. 

Personality observations. (Mary Hester 
Camp). 

Observations on physical growth taken every 
four weeks. 

Menarche. (Twin (7, six weeks Inter), 

Vision tests, (Glenna BullJs). 


iS*=Specinl study, 
*=Dfcvclopmcntal examination. 
W=Anthropometric examination. 
C—Cinema. 


C, The Problem of Developmental Correspondence 
in Twins 

Monozygotic twinship docs not in itself insure a. high degree of 
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developmental correspondence. Paradoxically enough, uni-ovular 
twinning may express itself in two contradictory end results. It may 
produce pei feet symmetry even to the point of mirror imagery in 
highly identical twins, or it may produce gross disparity. Nowhere 
in the study of man do we find such complete duplication of indi¬ 
viduality as among monozygotic twins and nowhere do we find also 
such profound and monstrous degrees of individual differences as 
among twins of monozygotic origin. This adds piquancy to the ques¬ 
tion of the origin even of minor mid benign disparities. 

In our study of T and C we have pursued differences with special 
diligence. Hut this very pursuit lias brought us face to face with the 
resemblances. The permanence and the magnitude of discrepancies 
can he adequately estimated only against a background of similarity. 
This, indeed, is the reason why “identical" twins are such powerful 
touchstones for tile study of developmental problems. 

Experimental embryology draws no hard and fast line between 
genetic and epigenetic factors. A recent study (2) of another pair 
of identical twins A and B may be here cited to indicate the precision 
with which the genetic mechanisms operate. These twin girls at 
the age of 12 years presented a duplication of bilateral colobomn in¬ 
volving each of their four eyes. These colobomas were amazingly 
alike in size, shape, position, arid pigmentation. Genetically each 
colobnma traced back Lo a defective closure of the fetal ocular cleft. 
If a single f( environmcntal M adversity caused the notching of the 
optic cup (in an embryo approximately 1 mm. long) it must have 
operated coincidentally within an extremely brief and critical inter¬ 
val on four rapidly organizing structures which simultaneously 
readied identical levels of maturity. This is an excessively remote 
possibility. It is still more unlikely that four defects of ns many 
choroids, so similar in size, outline, position and pigmentation, could 
have occurred at different times in consequence of four separate 
moments of infection, of irritation oi of damage neatly directed at 
each of the four eyes. It is, however, conceivable that the original 
single zygote or the constitutive factors in the twin embryos, which 
already held the hereditary determiners of all four cj'cs, held also 
the specific fadors (or mutations) which delimited the development 
of the choroid. Similar specific factors would likewise account for 
the persisting remnant of the left hyaloid artery and for the corre¬ 
spondences of the slvupe and refraction of the four eyes. These eyes 
were derived from a single cell with one genetic constitution, 
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The handwriting, the spelling, the misspellings, the block-building, 
and many other behavior patterns in Twins A and 11 showed striking 
resemblances. Arc behavior resemblances, also configured by specific 
factors comparable to those which determined the colohomas? Thi?, 
question will arise again in the discussion of the psychological simi¬ 
larities of Twins T and C. 



11. PHYSICAL DEVELOPMENT 

In physical a]*|H a ;irmicr tin 1 twins have been extremely similar from 
infancy to adolescence, Even persons who have had long contact 
will) them nmiMimnJly mistake one for the other. It is hazardous to 
attempt to distinguish I he twins on the basis of general appearance 
nr c\en of gennal demeanor. It is safer to place reliance on a slight 
Inn discernible difference in a chin dimple or a tilt of the head, or 
a hair lihbnnJ 

The measurements and observations which are summarized below 
Miggr>t that the somatic, resemblances arc deep seaLcd and may extend 
to chemical factor which control physical development, body build, 
arid physiological processes. 

A. Ilt-KJILT AND WlilCIIT 

The absolute heights and weights of the twins are comparatively 
graphed in Figure l. It will he seen that at every age, except at 
3 years and 11 l /i years when the twins measured exactly the same 
heigh*, C measured laller than T. The difference was more pro- 



FIGUIU- * 

• t '(IM I'AII AI IV l 1 ' Hi Kill I* A Mil WlK.UT CHART l OK TWINS T AND C FROM 1H 

MONTIIH TO 12 YKMIS 
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non need when the twins stood, due probably to slight differences 
in posture. The difference in height was well defined al eight weeks 
and less pronounced though consistent up to three years when they 
measured the same. From 3 to 9# years it decreased to about 
0.5 cm’s., dipping to zero at 11# years and then rising again. The 
dip at 11# years is confirmed by repeated 4-weckly measurements 
taken between 11 and 12 years. It should be noted that a simitar 
dip occurs in all longitudinal measurements. Any similarity in 
curves for longitudinal measures may or may not be significant. 
There is always the possibility that all longitudinal measures arc in¬ 
fluenced by the position of the child on the board. The measure¬ 
ments were made by the same person (H.T.) at each age, which 
reduced the personal equation error. 

The difference between T and C in weight closely parallels the 
difference in height. Through nine years G, except on three occa¬ 
sions, weighed more than T. This difference would be expected since 
G was the taller. After nine years, with approaching adolescence, T 
became heavier than G and maintained the difference even after the 
mcnarche. 

When the curves for differences in total length, suprasternal-sole 
length, and pubes-sole length arc compared, T j s earlier acceleration 
at puberty will be noted. This accelerated growth occurred first in 
the pubes-sole segment, then in the suprasternal-solc segment, and 
lastly in the total length (cf„ the curves between 10 and 12 years). 

The difference curve for head length and breadth indicates that 
T’s head is consistently shorter and broader than C l s. The difference 
is, however, slight bur definite since the error of measurement of 
these dimensions also is small. 

The difference between T and G in head girth and chest girth is 
variable. Plead girth was affected by hair cut, and chest girth was 
affected by breathing. However, the drop in the difference curve for 
chest girth between 9 and 12 years probably does reflect the earlier 
mammary growth in the case of T. 

Breadth differences do not seem to be consistent except with 
respect to the iliocristal diameter after the age of five years when 
C’s pelvis is consistently broader at its maximum than T’s pelvis. 

B. Palm and Finger Prints 

In the first publication describing the physical similarity of T 
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FIGURE 2 

DiriiTiULNcitf in Physical Measurements 
Plotted in Centimeters: C Minus T 
For the following mcasuicmcnts: weight] 
length, flupjM^ernnf-sole length, jAlblig-sale 
length, head length and breadth, 
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FIGURE 3 

Differences in Physical Measurements 
Plotted in Centimekhs; C Minus T 
For the following measurements: hiocroninl 
diameter, bicrisial tlitimctei, cheat breadth, 
chest giitli, head girth. 
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and C (3) tracings were reproduced uf their palm prints taken at 
the age of 18 months. Recently when Lhe twins were 12 years and 
9 months old, Zinger prints ns well as palm prints wcic made. 
(Naturally the patterns arc now more dearly defined and traceable. 
A slight error made in tracing the main lines from 2”s and C 's 
middle and little lingers of the left hand in the former publication 
is exposed. The lines do not really merge but end in Spaces 5 and 9 
as pictured in Figure 4), 1 The tracings which arc here repioduced 
describe more completely than any formula the outstanding charac¬ 
teristics of the line patterns. The similarity is truly remarkable. It 
is interesting to note that the lines uf the right palms are more 
similar than those of the left paints, but that the finger prints of the 
left hands are more similar in pattern than those of the right hands. 
Actually all of the differences arc very minor ones. 

When the twins were 6years old several leueonyehia guttata 
(white specks on the finger nails) weic noticed. Inspection mid com¬ 
parison oi these marks on T's and C's nails showed unusual simi¬ 
larity wiLli respect to their distribution on the vaiious digits. 
(Table 2). 

TABLE 2 

Hummer of Ljujconycjiia Outfit a on T‘ s and C‘s Dions 

T C 

Right thumb 

Index finper 
MkLUe filler 
King finger 
Little finger 

Lr/i thumb 

Index finger 
Middle finger 
Ring finger 
Liitle finger 


None None 

? 1 None 

2 2 

8 or more 5 

? 1 ? 1 


None None 

1 1 

\ 7 

5 1 

1 None 


C, Dentition 

During their first year T's and C’s dental growth was highly 
similar, T s first tooth came slightly before C’s, hut O 's second 
tooth was visible earlier than T’s. During the next 17 weeks denti- 

1 he designation cited by Wilder and Wcntwut tli, Personal Identification ■ 
Meltodr for the Identification of Individuals Living or head. 11,Mon 
Mas^,: GoiViam Press, \91S. Pp, 374, 
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tion was slightly more advanced for but between the ages of 69 
and 79 weeks, T acquired only one tooth while G acquired six, 
bringing G 's total above that of T. 

The subsequent record of eruption of the deciduous teeth is in¬ 
complete; just when the six-year molars erupted is not known. It 
was after the age of seven years and prior to nine years. 

With respect to the other permanent tedh, T *s development was 
definitely in advance of C' s. Exceptions were rare: the only per¬ 
manent tooth of C which erupted before T s corresponding tooth 
was the upper left first p re molar; the only two teeth of G which 
were lost earlier than T’s corresponding teeth were the lower left 
incisor and first molar. The difference in dentition was most appar¬ 
ent at 12 years when T had five more erupted or partially erupted 
permanent teeth than C, Between and \l 2 /j years every exam¬ 
ination revealed either that T and C had the same number of teeth 
or that T had one more tooth than C. Between 11^ and 12 years 
T acquired five permanent teeth, C acquired none; it was not until 
the age of 12 1 / 2 years that C had the same number of permanent 
teeth that T had at 12 years. 

As far as we know, the order of eruption of the first 12 permanent 
teeth was identical for the two children, and there were only slight 
differences in the eruption order of the remaining eight teeth. 

The upper teeth of T tend to erupt before the corresponding lower 
teeth, except in the case of the right canines and lateral incisors. The 
upper teeth of C likewise tend to erupt before the corresponding 
lower teeth, except in case of the right canines, lateral and central 
incisors, and left canines. In seven instances order of dentition for 
the twins was identical, in six instances order of dentition was un¬ 
certain, in three instances T’s order was advanced, in four instances 
C 5 s order was advanced. 

The only anomaly of dentition occurred in T. Her left upper 
first premolar erupted exterior to the canine and at first was mistaken 
for the canine. Dentition is charted in Figure 5. 

There is a slight difference in occlusion. C 3 s central incisors meet 
exactly, but T s upper central incisors overlap the lower incisors. 
This difference is evident in their profiles. T has the more receding 
lower jaw. 
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FIGURE 5 

Comparative Chart of Dentition from 46 Witmca to 13 Years of Aon 
Key: deciduous tooth. 

0—tooth out. 

$ — permanent tooth. 

tooth partly erupted. 
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D. Hair and Eyr Color 

Haiv imd eye color have been remarkably similar, Occasionally 
slight differences were recorded when the twins wir cunipsiml 
separately witl\ the hair and eye charts. Fischer’s hair color samples 
and Martin’s samples of glass eyes were used. These differences were 
found to be false when the twins were compared diiectly, which 
incidentally illustrates the precision of the method of co-twin control. 

T*s hair has a greater tendency than C's to part on the left, and it 
grows a little move rapidly and lias less tendency to curl in tile 
middle of the forehead. Except at three years when T had her hair 
parted on the left and C had her hair parted on the light, their 
hair has been similarly styled. Eut C parts her hair higher than T, 
possibly to cover a move, well defined left cowlick. The crown whorl 
of Twin T was noted in infancy to be clockwise, in Twin C counter¬ 
clockwise. This difference may be related to G's forehead curl. 

Iiair and eye color records from 5 to 11 years are shown in 
Table 3. 

TABLE 3 

Color or Hair and or Eyfs 


Age 

Hair 

T 

C 

Eyes 

T 

C 

5 yrs. 

l 

L 

Same as C. 

2d> dark rim at miter iris 
and a little brighter 
around center. 

6 yrs. 

l 

K 

Same jis C. 

J ftj dark j Irn at outer 
iris. 

7 yrs. 

C->II on 
left to F 

(top) D*K 

Same an C . 

streaks. More like 
liJj dark rim at miter 
iris. 

8 yrs. 

M t L on 
ends 

L> J on ends 

Same as C t 

4/7 or 1/J and less white, 
red /Inkon. 

10* yrs. 

n*K 

D*K 

Same as C, 

2/7 but lighter e dark 
rim, almost as light as 

i n 

11 yrs, J or P 

Tends to grow 
a little faster, 

J or p 

Same as C , 

Lighter than 2d. More 
like 2 A than IF 


E. Microscopic Examination of Hair Samples 

A microscopic study of hair samples taken when T and C were 
42 weeks old and again when they were near 13 years of age is sum¬ 
marized in Table 4, 
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TABLE 4 


D in meters 

42 (weeks 


42 yi s. 40 mos, 


T: The diameters of different hairs vary from 
.0175 min. to .0467 mm. The average diameter 
of ten hairs is .0319 mnh The length is 15 to 
30 mm. 

C: The diameters of dilTeienl hairs vary from 
.0126 min. to .0534 mm. The average diamuiei 
of ten hairs is .03 16 mm. The length varies 
from 20 to 30 min. 

T: This hair when examined under the stere¬ 
oscopic micioscope is shown to be somewhat 
flattened, the short diameter being 1/3 of the 
long diameter. Diameters vaiy fiom .048 mm. 
to .077 mm. Average of ten haiis, .063 mm, 

C; Under the stereoscopic microscope the hair is 
seen to be flattened with the shoit diameter 
about 1/3 of the Jong diameter. Diameters vary 
from .033 mm- to .075 inm» with an average of 
ten hairs, .0582 mm. 


Cuticle 
42 (weeks 


72 yrs. 10 mos, 


T: The cuticle is similar in appearance to that of 
C , and has nn average breadth of 0.01 mm. 

C; The euticulnr scales are unequal in breadth, hnt 
average 0.01 mm. The exposed edges are ir¬ 
regularly serrate, and in some instances vciv 
convex. 

T: The cuticle is in every (ioay similar to that of 
C at the same age. The average enticulat 
breadth is 0,0090 mm. 

C: The cutieular cells arc of more equal breadth 
than in the hair of 42 weeks. The average 
breadth is 0.0086 mrn. The margins of the 
cells are irregular mid serrate but in moat in¬ 
stances not ns convex as in Hie hair of 42 weeks. 


21 f edullary Structure 

42 (weeks T; About three-fourths nf the bails possess medul¬ 

lary sti uclures. They arc discontinuous but 
consist of islands varying in length from that 
of the diameter of the hair to four oi five times 
this length. All medullary structures are daik 
in color and are not translucent. The hugest 
diameter of the medulla is l/G that of the hair. 

C: Medullac are present in about 1/4 of the hairs 
examined. When present its largest diametci is 
2/6 of the total diametci of the hair. It is no¬ 
where continuous and is made up of small 
strips v a lying in length fiom the diameter of 
the hair to about twice this length, Prnrtirnllv 
all of the visible medullary structure is dark 
in color and not translucent. 
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TADLB 4 {continued) 

12 ves, 10 mos, T : Most of the JuiJrs show medullary structure but 

y ' it is much more broken ami discontinuous than 

in the case of C. By far die greater part La 
translucent nnd light in color. Tim broadest 
medullary diameter is 1/6 that of the linir. 

Cj Most of the hairs possess medullary structure 
which is present throughout Hie length of_ the 
hair, but frequently interrupted, In the main it 
is translucent but some areas arc dark and do 
not transmit light. The largest diameter in 1/6 
that of the hair. 


Tip and Root of Hair 

42 weeks T and C: The tips of the linir of both T and C arc blunt 

and normal for hum an hair. The bases have 
been cut and no mala are present. 

12 yrs.10 mos. T and C: Both ends of ihc hairs of both have been cut 
in the specimens furnished. 


Color and Disposition of Pigment 

42 weeks T nnd C; The hair specimens af both show few granules 

which arc light in color and of equal size nnd 
distribution. 

12 yrs.10 mos. T and C: The pigment granules in the hairs of both arc 
entirely similar in color, size nnd distribution. 


Sn turn ary 

T and C : The hair specimens of T and C at 42 weeks 
and nt 12 years 10 months are very similar in 
all particulars. It is possible that in examining 
large numbers of hairs from each child it 
would be possible to identify the linir of each 
child at the same age, on account of the dif¬ 
ferences in medullary structure noted before. 
However the.se differences are within the nor¬ 
mal range of variation. 


F. Vision 

On February 24, 1937, when T and C were 9 T /2 years old, their 
vision was tested by the Betts Ready to Read Tests. The results 
indicated complete normality for both except in visual fusion. T’s far 
point fusion was normal but f7’s was questionable. T *s near-point 
fusion was questionable nnd C failed the test, The tests for ocu¬ 
lomotor and perception habits showed no constant difference. 

Tests of vision were repeated at the age of 13 years, 3 months. 
Again their performance was remarkably similar. The following 
differences in visual function were noted: 

On lateral imbalance T converged slightly more than C at the 
near point. 
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TABLE 5 


Betts Tests of Oculomotor 

and Perception 

Habits 


Score for T 

Score for C 

Gross binocular vision 



Word orientation 1 

20 

20 

2 

20 

20 

3 

20 

17 

Letter orientation 

26 

28 

Number orientation 

20 

20 

Superitn position 



Word orientation 3 

19 

20 

2 

20 

19 

Stereo psis 



Word orientation 1 

20 

20 

2 

15 

19 

3 

17 

17 


On the fusion test nt the near point, hoth over converge with the 
2 mm. balls; T fuses the 6 ram. balls, C the 8 mm. balls. At the 
far point T was able to fuse the 2 mm. balls after delay while C 
failed tu do so. 

The greatest difference is on the duction test. T's abduction is 
good, G shows poor abduction although the ratio of break and re¬ 
covery is about the same as for T. In adduction 7' definitely sur¬ 
passes C. She is able to bold to 60 and recover at 20. Although this 
recovery is slow, it is higher than for C. C cannot hold as long as T, 
breaking at 38, and her recovery is very slow (6). 

There is very little difference in focus, T again, however, is 
slightly more accurate than C. C delayed in responding when she 
reached a letter she could not distinguish and it was necessary to 
tell her to go on to the next. T gave her responses whether correct 
or not. 

T’s pursuit fixation was smooth both binucularly and monocularly 
C } s binocular pursuit was best but there were slight irregular 
movements in both temporal regions. Monocularly the jerking was 
evident in the nasal regions in hoth eyes. Tested at 8yi years, r P 
used the left eve in the Miles F-scope; C , the right. 

G. Hearing 

When the twins were 9 Y± years old their hearing was tested. 
The first test was made at the American School for the Deaf, West 
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Hartford, Connecticut, on Fcbrmu'y 24, 1937- A Smiutniu 1 Audi¬ 
ometer was Used. This test showed a perceptible hiss of hearing in 
both twins: s per cent loss through the speech range was 12 per 
cent for the left! enr and 14.4 per cent for the light ear. H's hearing 
loss was greater: 24 per cent for the left car and 22.4 per cent for 
the right car. 

Tile twins were given a complete otologicul examination on 
April 30 r 1937. Before testing the children the physician carefully 
cleared the nasal and auditory passives of any obstructions. A large 
plug of wax was removed from C's left car and a smaller plug from 
her right ear. T\ cars were found flee from wax. Hearing tests 
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FIGURE G 

Western Electric Audiograms of Twins T and C 
(Age: 9 years 9 months,) 
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were then administered, using the Western Electric Audiometer. 
Iloth children were then found to have normal hearing (See Fin¬ 
nic 6). T } s per cent loss in the speech range was 8 per cent for 
the left ear and 10.6 per cent for the right ear; G’s per cent loss in 
this range was 8 per cent for both ears. 

The chart representing the hearing loss at different frequency 
vibrations is very similar for the twins. There is no way of knowing 
how long wax had been embedded in G*s ears. Probably it was 
there at the time of the first test, in which case it might account 
for the greater loss of heaving shown at that time, It is to he noted 
that T’s results on the two consecutive tests arc quite similar. 

IT. Health History 

At the age of 19 weeks both twins were admitted to a hospital 
with a diagnosis of acute intestinal intoxication. G alone, at this 
time, suffered an attack of otitis media followed by pyelitis. At 84 
weeks both children had an upper respiratory infection, from which 
T apparently rccoveied more slowly than G, At 89 weeks, C was 
confined to her crib with a kidney infection. After the twins were 
established in their home, 7’ continued to be in somewhat pooler 
health. During a period of six months she was ill in bed with a tem¬ 
perature of 104° for two or three days, ate poorly and had rela¬ 
tively poor muscular tone, and had a sty on her left eyelid ; she also 
had reverted to sucking her thumb. During this same period (* was 
in excellent spirits and ate with appetite. On occasions she showed 
lapses of bladder or bowel control, whereas T showed control. 

At 2 years, 10 months, both developed poor appetites and con¬ 
tracted chicken pox. T was sicker than C. At 3 years, 2 months, 7' 
had a cold; C escaped although she slept in the same bed with 7\ 
At 3 years, 9 months, both contracted grippe from their mother. Ai 
3 years, 9 l /z months, both twins had simultaneous colds followed 
by simultaneous measles, After recovery, at 3 years, 11 months, T 
had another upper respiratory infection. 

Physical examination at 5 yenis, 4 months, showed tluu 7As ton¬ 
sils were considerably cnlaigcd, but they were not removed until she 
was nine years old. In the meantime she was subjected to many 
colds and sore throats. G, on the other hand, remained in apparently 
better physical condition. 
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I. Eating and Sleeping Behavior 

On fourteen occasions between the ages of IS months and 12^5 
years T and C have lunched with us at the time of their clime visit. 
Usually they finish eating at about the same time. On six occasions 
C has finished more quickly than T; the reverse was never noted. On 
three af these occasions it was observed that T ate faster .at first and 
then dawdled, while C maintained a more even tempo of eating. 

A T crniafiy both children have good appetites with no reai ivf>d 
aversion. T dislikes beans and shallots while C dislikes peas and 
potatoes. G is occasionally upset by carbonated drinks. T tends to 
be chilled by drinking ice cream sodas, while G notices no effect. 

From the time T and G left the Children's Home they shared a 
bed. Our first observation of their sleep was at the age of 33 months 
when they were at the Clinic. Put in separate cribs for their noon¬ 
day nap they cried so lustily that they were placed together, T fell 
asleep first but was aroused by C's restlessness, A home report indi¬ 
cated that this M T ns customary, but at the age of 4 years, 9 months, 
their behavior in this respect was reversed. C then went to sleep 
more quickly while T was more restless. At both six and seven years 
while napping at the Clinic C was less restless than T and went to 
sleep more quickly. At \2 J /% years it was reported that T got tired 
more quickly. One evening she fell asleep in her chair, since she was 
unwilling to go to bed alone, 

The above sleep behavior is undoubtedly intimately related to 
physical health. Our records do not suggest any consistent person¬ 
ality differences in sleeping habits. 

J. Puberty 

Twin 7 reached the menarelic six weeks earlier than Twin G. 
This is in keeping with the fact that T t the shorter, stockier twin is 
slightly advanced over C in general physical maturity. At first T*s 
flow was more scant than C's, her periods longer and more frequent 
and more irregular. Although the study is not yet complete, it is 
evident that C’s periods are establishing regularity earlier than 7”$. 
At piesent T s peiiods tend to last seven days; C's periods, six days. 

K. Biochemical Si mi lariti es 

The close concspondcnccs in pubescence suggest underlying simi¬ 
larities in biochemical constitution. This similarity was most sirik- 
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ingly demonstrated in the reaction of the twins to an uiidubitably 
simultaneous infection which they suffered at the age of 19 weeks. 
This particular episode was so dramatically staged for comparative 
observation that it should be considered as a revealing experimental 
test; one which was not designed but was so instructive that it 
deserves to be detailed. 

On November 2, 1927, both children were vaccinated on the 
thigh. A week later they began to have several green watery stools 
daily. On the 13th, the condition of the children simultaneously 
became acutely worse, with symptoms of drowsiness, ashen pallor, 
sunken eyes, and extreme dehydration. They were admitted to a 
Jiospital with r diagnosis of acute intestinal intoxication. A total 
of 400 cc. saline was given immediately subcutaneously and intra- 
peritoncally. Intravenous glucose was given at the same silting: 
65 cc. to Twin T and 75 cc. to Twin C. The following day 300 cc. 
saline was given subcutaneously. The symptoms cleared and the 
sudden improvement in appearance of both twins was little less than 
remarkable. Their course of convalescence was similar with one 
exception presently to be noted. 

TABLE 6 

Temperaturc. 9 or Twins T \nv> C (Aon U-21 Weeks) 

The tnblc lists the highest and lowest temperature (centigrade) rccurdcil 
each day and the range of temperature for each day. 


Nov. 

Twin T 

l u 

/>/#. 

Twin C 
l // 


8 

37.78 


37.66 


9 

38.22 


39.33 


11 

37.00 


37.78 


12 

38.33 


33.S9 


13 

38.00 

0. 

33.5 

39.0 

.5 

14 

38.n 

39.0 

1 . 

36.2 

39.4 

3.2 

15 

36.6 

38.2 

1.6 

36.4 

39.2 

2.8 

16 

36.2 

37.4 

1.2 

36.4 

37.4 

1.0 

17 

36.8 

37.2 

.4 

37.0 

37.4 

A 

18 

37.0 

37.6 

.6 

37.0 

37.4 

.4 

19 

36.5 

37.2 

.7 

36.4 

37.4 

1,0 

20 

37.0 

37.6 

.6 

36.8 

37.6 

.8 

21 

36.8 

37.3 

1.0 

36,S 

37.3 

1.0 

22 

37.0 

37.2 

.2 • 

36.8 

37.4 

.6 

23 

36.fi 

37.6 

.8 

36.6 

37.4 

,8 

2+ 

37.0 

37.4 

A 

37.0 

37.6 

.6 

25 

36.8 

27.6 

.8 

27.(1 

38.4 

1.4 

26 

37.0 

37.4 

.4 

37.4 

38.2 

.8 

27 

36.8 

37.4 

.6 

37.0 

37.4 

.4 

28 

37.0 

37.6 

.6 

37.0 

37.8 

.8 
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FIGURE 7 

Temperature Readings during a Two Week Period or Illness 
(A ge: 19 to 21 weeks.) 

Physical examination on admission to tile hospital showed both 
vaccination lesions to he in a similar encrusting stage. Tiic children 
were highly comparable. Twin C\s temperature on admission was 
somewhat higher than Twin T* s. T's pharynx was clear; C’s was 
slightly infected, her nose showed an old discharge, and her ear 
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drums a margin of reddening. This condition culminated in a frank 
bilateral otitis media of the suppurative type in G on the 25th of 
November, associated with a slight loss of weight and with a sharp 
rise of temperature, The temperature subsided <m treatment. 

Since temperature regulation is an important homeostatic function, 
the accompanying comparative table of temperature readings becomes 
of some interest. This table indicates the highest and lowest tem¬ 
perature record each day, and the daily range of temperature. 
Twenty such determinations were made for 20 successive days. 
Seventeen readings show variations of less than 1°; three daily 
readings show no daily variations at all; eleven show variations of 
y^ a or less. AH of these discrepancies arc in favor of Twin T who 
escaped the complication of acute otitis media. The remarkable 
similarity in the temperature readings for the twins is illustrated 
in tile comparative mirror chart (Figure 7). 



FIGURE » 

Uomi'Araiivk Chart oy Wuuiit Cuuvhs duiuno Two Wu k Piano d ok lu.Nhs.s 
(Age : 19 to 21 wee kg.) 
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The weight charts for the two children during the period of their 
illness show an equally impressive trend toward similarity (Kig- 
ure 8). Even under the stress of an extremely threatening infection 
and under the strain of its heroic treatment, the Iwins made similar 
wefght gains. On two daj's, namely the 22nd ;uui 2,hd } they weighed 
exactly alike! Such astounding indications of metabolic purity sig¬ 
nify the presence of deep-seated biochemical correspondences which 
in these twins have projected themselves on an extensive scalp into 
the detailed configurations of behavior patterns. 



III. MOTOR BEHAVIOR 
A. Postural Demeanors 

The term motor demeanor refers to characteristic postural attitude 
and to distinctive manner of movement, Similarities ot demeanor, in 
this sense, arc so numerous for Twins T and C that to specify them 
would be an endless task. It is the sum total of these innumerable 
demeanors which make them look so much alike, and which make 
them w m so similar in deportment. 

Only a few constant differences have been noted. When these arc 
later subjected to interpretation, both somatic and environmental 
factors must be considered. Even then it may not be clear why C 
should have a slightly deeper chin dimple than T. 

1. Motor Tonicity 

In infancy T was slightly more advanced in postural activity than 
G. T was the first to roll over, to stand, to walk (13 days soonci ), 
and to stand on one font. In spite of this discrepancy, differences in 
postural atLitudes were virtually indistinguishable. Similarity of 
facial expression appears repeatedly in the early photographic records. 

As the twins grew older, a few differences in postural altitudes 
which are still characteristic became evident. C's face is the more 
relaxed; she has a dimple m her chin deeper than T's. T puckers 
her chin when smiling; and tends to hold her mouth slightly open 
while G holds hers closed. T tends to have a slightly more sober 
expression than G. 

On the whole C maintains better and more symmetric body 
posture. T is likely lo lower her head while G holds hers more erect. 
On joining hands, regardless of relative position, T places her hand 
pronateiy in G*s supinnted hand. 

In general T shows more body tension when posing for pictures. 
She is more likely than G to clench her dress or to assume a slightly 
stilted pose and expression. When body length (total reclining 
length) was measured the assistant always found that it was harder 
to hold T's feet against the anthropometric board. 

In general, 7”$ nervous tension is more evident in the skeletal 
musculature, while (J'$ nervous tension may expiess itself in the 
smooth muscle system. T is posturally moie nk11 than G. C is more 
prone to gastric upset, and had moie difficulty lInin T in acquiring 
bowel and bladder control. 


31 
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2. Writing P os inn's find Writing 

Marked and consistent differences in the writinK posture of the 
twins arc observable from 7 years, when the first cinema is available, 
through 12 years. Table 7 illustrates these differences. T leans to 



13 

VI fi, 

C 

T 

a 

T 

T 

a 

a 

T 


Hie left over her left forearm, tilts her head to the left, ;iml wiilrs 
with her paper in a slant alignment. C sits straight, holds tier head 
straight, for the most part lets her left arm hang down at her side, 
and writes with the paper in straight alignment, Although each 
writes with the right hand, these differences in penmanship posture 
may be attributed in part to differences in laterality, winch will be 
presently considered, 

Differences in the handwriting products of the two girls, con¬ 
sistent with the differences in their postures, arc observable from 
7 to 12 years. For the most part T tends to write with an even 
slant to the right. Her final letters slant up, rarely down. Her 
Writing does not vary greatly in size from year to year except at 
10 years when it becomes quite large. C on the other hand \v rites 
more vertically, Her writing is uneven, both in outline of letters 
and as to size from age to age, being very large at 7 years, very 
small at 8, large at 9, very small at 9yi, large again at JO and 11 
years, Final letters slant now up, now clown. Her letters an* for 
the most part less well-formed than FV Samples of writing from 
7 to 14 years arc given in Figure 9, 
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FiGUTUi 9 

IIANL) WRITING SAMIM'l'S OP TWINS T AND C J HOM 7 YlSAlH TO 13 Yl'MlS, 9 

Months 
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3. Cofifitfttt(itioiinl Differences in 1 ap-Dnuriuf/ 

For several years the twins have practiced duet lap-diinang; with 
success and enjoyment. Needless tn say they have attained a Infill 
degree of unison in their team work. Their dancing; at 10 years and 
3 months, and again at 12j4 years was lilmcd, lids Uas given us 
another objective basis for comparing their motor behavior. 

Twin T moves inuic vigorously when tap-dancing and complete* 


I A3JMC 8 


Episode F 

v r bends knees more and lifts hands higher hi clapping (fa it her apnit). 
*T lifts right toot farther out to side than C does. 

*T lifts outer hand way to shoulder; C lifLs hers not even to wniMline. 

C, lifts inner hand highci. 

*T swings outer hand farther behind her. 

*T'a hands meet well behind her neck; C\ come only to shoulder. 

feet wider apurt. 

C lifts foot higher, 

T lifts arms higher and wider, though £'s foot is higher. 

Episodes 2 and 3 

*T lifts hands higher and farther upuit before chipping. 

# T does spieail legs farther apart. 

*'S ( une again, 

*T’s arm goes farther down in down-sweep. 

*Vs hands well up lo neck; C s just limply at shoulders. 

C's hands faither apart before the clap. 

C's foot goes up farther. 

*T J s feet farther apart. 

*T } s arms up higher and faither apart though C\ foot goes up UtKlic 1 - 
*T’s outer arm describes a wider arc, 

9 'T‘ s hands come well up to neck; <V'r just to shoulders. 

*T*s left hand lifted higher than C’s. 

Episodes 4 and 5 (Closcup of fua( behavior) 

*T's feet go further apait, 

C s foot goes back m Hide farlber. 

A T J s foot goes back farther. 

*T 's foot goes back farther. 

C’s feet farther apart, 
feet farther apmt. 
a T’s feet farther apart, 

41 T J s feet much farther apart. 

*T>$ feet farther apart. 

C’s a little farther apart. 

Episode 6 lenf/lh) 


*T lifts bands higher for clap. 
* T’s feet wider apart. 


C extends arm fartlier to side as thc} T kneel. 
y T extends arm a little fmther to side and Ji/j)r)>. 


^Indicates more complete movement for Twin 7\ 
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her movements more perfectly, C comparatively was relatively more 
lackadaisical and indecisive. On die basis of this criterion, of the 35 
times (at 10 years and 3 months) when there is an ascertainable 
difference in the completeness of movement, T executes the move¬ 
ment more fully 21 times (or 77 per cent), irrespective of any tem¬ 
poral differences. 

A descriptive analysis of these differences appears in Table 8. 


4- Laterality . 

Laterality may be regarded as a significant aspect of demeanor. 
Laterality is a useful kind of functional asymmetry. Voluntary be¬ 
havior requires an asymmetric localization of motor set, which 
expresses itself in handedness, eyedness, and footedness. 

a. Handedness. It was possible to study the development of 
handedness comparatively and to some extent quantitatively, with the 


TABLE 9 

Summary or JTandkdnlss as Odseuvfd im tiic Cinema 


Age 


T 


C 


28 weeks 
3K weeks 
42 weeks 
52 weeks 
15 months 
1 8 mouths 
21 months 
2 yea i s 
2J 2 years 

2 >t.s. 9 mos, 

3 years 

4 yen i s 

*1 l /'t yeai s 

ft VLMJS 
6 T /> years 
7 vcai s 
71 < years 

5 years 
9 veins 

10 yrs. 3 mos, 
J1 years 

12 years 

13 years 


KighL or both 
Right or both 

Right most; some bilatcial 

Right or left 

Right or left. Left most 

Left most; right some 

Right most 

Right 

Right most. A little left 

Right most. Much left 

Right and left 

Right most 

Right and left 

Right most. Some left 

Right most 

Right 

Right 

Right 

Right 

Right 

Right 

Right 

Right 


Left 

Left 

Right or left 
Right or left 
Right or left 
Right most; left same 
Right most 
Right 

Right most, Some left 

Right most. Considerable left 

Right and left 

Right and left 

Right most. Some left 

Right and left 

Right 

Right and left 

Right and left 

Right 

Right 

Right 

Right 

Right 

Right 


T was rated as right-handed at 12 age levels, as left-handed ai 2 age 
levels, as l ml ex linos at 9 age levels. 

(J was rated as right-handed at 9 age levels, as left-handed at 2 age 
levels, ns Index Items at 12 age levels. 
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aid of cinema records made at 23 age levels from 28 weeks Lo 1.3 years 
of age. On the basis of film analysis a judgment was made as to 
whether the manipulatory behavior of n given twin was predomi¬ 
nantly right handed, left handed, or hi dextrous. Table sum- 
marizes these judgments. 

Inspection of the films clearly showed thaL the decree of uni* 
Isitern.lity’ was more pronounced for / tlinn for A. When 'J was 
rnted b id ext ion s, she still used the right hand most and the left 
hand less, whereas in the case of C, both hands were used in about 
the same extent, or with a slight preponderance of the left hand. On 
the objective basis of the cinema records, C is unt|iit‘sli<mahly more 
bid ext rous and showed a definite tendency toward left handed- 
ness. Under moderate, training and social pressure (J learned to 
manipulate eating and writing utensils with the right hand, but she 
still shows a greater readiness tlmn T to use the left hand- Itxaniina- 
tion of the films and of tile gtowth Lrends reflected m the table re¬ 
vealed that T *s unilaterality was well established long before ^"s. 

Thc variations from age tef age suggest that a reciprocal organiza¬ 
tion process is at work which shifts the unilatcrality from time lo 
time, and accounts for the apparent reversal at 18 months of age. 

Handedness differences have also been noted in special test situa¬ 
tions from age to ngc. At three years of age the twins were each 
given a book whose pages turned either way. T turned hers from 
right to left; C turned hers from left to right. At four years of age 
they were given a peg board. T lield tile board in Iter left hand and 
pulled out the pegs with her right. C reversed the procedure, hold¬ 
ing the board in her right hand while she pulled pegs out with 
her left. 

At the age of 8 x /i yeais and again at 9 both T and C threw with 
the right hand, batted with the right hand, counted with the right 
hand, and folded paper with the right hand. At 13 years though 
both used the right hand predominantly, C used her left hand to 
pick up pellets at her left, while T used her right hand. 

b. Eye dominance . When T and C were 8 l /i years old, their eye 
dominance was tested with the Miles P-scopc. On all 10 trials T 
invariably used the left eye; C the right eye. A check lest at nine 
years confirmed this finding- 

Eye dominance was again tested at the age of 13 years, 3 months, 
this time by looking through a hole in a card. Again 2 M s left eye wn? 
dominant and C's right eye was dominant. 
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It is very likely that this difference in eye dominance, combined 
with handedness tendencies, is related to their different writing 
postures. Incidentally it may be recalled that T’s auditory acuity 
is slightly better on the right than on the left. C *s auditory sensi¬ 
tivity on the right and left appears to be the same (Figure 6). 

r. l'ootcdncss* A brief study of footed ness in the walking board 
situation was under taken. Table 10 indicates which font led off 

TABLE 10 





Poo V 

Uskd First on 

Walking Boards 





6 

(>'A 

7 

VA 

s 

9 

10" 

li 

12 

Tunis 

yrs. 

yrs. 

yrs. 

yrs. 

yrs. 

yrs. 

yrs. 

yrs. 

yrs. 

I 

T 

RRR 

RRR 

RRR 

RRR 

RRR 

RRR 

RRR 

RRR 

RRR 


C 

RRL 

RRR 

LLL 

RRR 

RRL 

RRR 

RRR 

RRR 

RRR 

If 

T 

RLR 

RRR 

RRR 

RRR 

RRR 

RRR 

RRR 

RRR 

RRR 


C 

LRR 

RRR 

LLL 

RRR 

RR? 

RRR 

LLR 

RRR 

RRR 

m 

T 

RRR 

RRL 

RRR 

RRR 

RRR 

RRR 

RRR 

LRR 

RRR 


C 

RRL 

RRR 

RLL 

RRR 

RLR 

RRR 

RRL 

RRR 

RRR 

and 

was 

iirst pi; 

[in ted 

on the 

walking hoai 

ds by 

T and C from 6 to 


12 ycais. Right and left feet are indicated by the letters R and L. 
The first letter in each case refers to performance on the 6 cm, 
board; the second to performance on the 4 cm. hoard; and the 
third, to performance on the 2 cm. board. 

Though each twin used her right foot predominantly to start with, 
it will he seen that T stalled times with her right foot, only three 
times with her left; while C started with her left foot 16 times, 
using it exclusively, with one exception, at seven years. This prefer¬ 
ential use of the left foot agrees with her frequent use of the left 
hand in manipulatory situations in suggesting a relative hilatcrality 
of feet as well as hands. 

A record was kept to determine, when a twin lost balance, wheth- 

TABLE It 

Step-off ox Walking Hoards 


Age in years 


6 


(> l A 

7 


7J'j 


8 

9 

JIM /j 


T 

Right Left R-L 

6 5 1 

(> 6 i) 

1 5 —3 

•I 5 —-I 

f> 3 3 

3 1 2 

1 0 1 


C 

Right Left U-L 

9 7 2 

7 6 I 

4 2 2 

2 0 2 

2 l 1 

2 2 0 

0 0 0 
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cr she stepped off an the right or left of the hoard, T showed no 
consistent tendency from age to age in this reaction; but C stepped 
off more frequently at the right of the hoard { 1 able 11)- 

Laternlity trends express themselves when the twins assume side 
by side positions. The spontaneous orientation in dancing brings 
C at T's right, If hands are joined, C‘s hand supinntes to receive 
T’s proiuite Jiaml. 

H, Timing a.nd Spilld of Movements 

Much of the behavior of the twins in the developmental cxn mi na¬ 
tions 'was recorded by cinema. 3 In most of the situations both twins 
were simultaneously tested by two examiners (A.G. and ITT.) who 
took care to synchronize the presentation of the test materials and 
to keep the external stimulus factors equal for both twins. Twins 
sire used to each other in a far reaching sense, 'file mere presence 
of a familiar co-twin had a profoundly stabilizing influence upon 
the developmental examinations. The various behavior situations 
had such a high degree of experimental control that they justified a 
minute analysis of the cinema records to determine the timing and 
speed of specific movements. 

The method of cincmanalysis, described elsewhere (1) consist? 
essentially of a frame by frame dissection of significant action pat¬ 
terns and behavior episodes. Each frame marks a time lapse of ap¬ 
proximately .067 seconds. An inspection of adjacent frames and a 
consecutive series of frames affords a picture of the course of any 
given movement, Frame counting and critical inspection accordingly 
yield time and space values which can be used for minute objective 
comparison. The following behavior situations were subjected to 
such time-space analysis: stair climbing, walking boards (on basis of 
stop watch records), tap dancing, ring-string-and-bell, puzzle-box 
and ball, cube construction. 

1. Siair Climbing 

The cinema records of stair climbing performance proved to he 
well adapted for incisive comparisons of motor tempo and speed. An 
experimental staircase of four treads was placed beside a crib, the 
platform of which constituted a fifth tread. The staircase and a 
lure on the platform constituted an adequate stimulus fov climbing 
behavior. The twins were tested both singly and together. 

a For further details concerning edited iusLi urlionul films see jLUinitlwm 
on pngc 121. 
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The comparative study of tins behavior was begun at the age of 
46 weeks when both twins weic at a nascent stage for climbing. 
Prior to this Lime the development of postural behavior was very 
similar, with slight evidences of jelativc acceleration in Twin T. 
At 6 and 8 weeks, 7' was more active; at 36 weeks she wavered less 
in free sitting and showed a trifle more tendency to progress 'when 
prone; at 38 weeks she strained forward more in silting and gave 
slightly more support when held standing; and at 40, 42, and 44 
weeks T f s performance in standing was a shade better than G *s in 
self support and balance. At 46 weeks there were no discernible 
differences. Each pulled herself to standing, stepped forward when 
both hands were held, and lifted one foot when placed before the 
staircase; but neither twin was able to place a foot or a knee on the 
first tread, 

At tin's point in the twins 1 development, the experimental study 
reported in 1929 (3) u as begun, Twin T was given a daily 10- 
minute practice period in stair climbing. At they end of six weeks, T 
could climb the steps in a little over 25 seconds while C did not yet 
progress further than putting the left knee on the first tread. 7"s 
H'aining was discontinued at this time (age 52 weeks) and a week 
later C was given similar training. On the very first day of her 
training C sealed the steps seven times, a performance only approxi¬ 
mated by T after three weeks of training and not surpassed until 
five and a half weeks of training. C's added seven weeks of maturity 
at the time of her training was sufficient to offset 7 n s slightly better 
postural control plus three weeks of practice. C\ training continued 
for only two weeks. 

At the end of this two-weeks training period, C (age 55 weeks) 
scaled the steps in 10,3 seconds; while T, age 52 weeks, at the end 
of six weeks training, took 25.8 seconds, or twice as long. The 
average time to completely scale each tread was .84 seconds longei 
for T. Nevertheless, one week later, when T and C were 56 weeks 
old, their performance on the experimental steps was remarkably 
alike (Table 12). 

This table lists in adjacent columns, f, the interval from the 
beginning of ascent to placement of one fooL, 2, the interval from 
contact of one foot to placement contact of the other foot. The 
interval is expressed in number of cinema frames as counted on the 
analytic viewer. The lime value of a single frame is .063 seconds. 
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TABLE 12 

Comparative Time in T fin ms of Cinema Frames RiiouiRKn to Cj.imii 
Staircase (Acb 56 Week s) 

~ “ _ " T C 



1 

2 

1 

2 

Left foot on tread one 

0 

0 

0 

0 

Right foot on tread one 

23 

23 

2+ 

2+ 

Left foot on tread two 

IS 

41 

23 

47 

Right foot on tread two 

17 

58 

23 

70 

Left foot on tread three 

19 

77 

5 6 

126 

Right foot on tread three 

19 

96 

26 

152 

Left foot on tread /our 

lS 

in 

20 

172 

Right foot on tread four 

17 

128 

11 

183 

Left knee on crib (five) 

Rl 

209 

16 

199 

Right kaee on crib (five) 

13 

222 

24 

223 


Total time in seconds 13.8 13.9 


1, Number of frames from time one foot in contact with step until other 
foot makes contact. 

2, Frames from beginning; of nseent until foot is in contact with tread. 

It will be noted that the number of frames recording total ascent to 
the crib platform was 222 for T and 223 for C \ The total climb¬ 
ing time was T ; 13.8 seconds; C: 13.9 seen nils. These absolute 
values conceal an interesting tempo difference which lias been ob¬ 
served in other motor situations: T perforins more rapidly at the 
beginning of a performance and slows down perceptibly near the 
end. C slows down earlier. 

Stairclimbing performance for the period from one to three years 
was also studied by cincmanatysis. Records vziiying in length from 
12 to 88 seconds were available, embracing from two to eight ascen¬ 
sions of the entire flight of five trends, each ascension exhibiting the 
complete four-limb sequence several times. The accompanying table 
summarizes the comparative findings. 

*1 he figures in Table 13 indicate the average number of seconds’ 
duration for a movement of the limb in question. The italicized 
figures indicate the number of seconds between the lowering of one 
hmb to the step and the lifting o£ the next following limb. A minus 
sign denotes that a second limb lifts before a first has come to rest. 
A plus sign denotes that there is a pause between the lowering of 
otic limb and the lifting 0 f the next limb, 

A stuciy^ of the table reveals striking similarities in the timing of 
corresponding movements of the two infants, in spite of the fact 




TABLE 13 

Temporal Description of Stair Climbing Behavior in Twins T and C : 
Duration of Movement is Seconds 
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that Twin T was trained in climbing from 46 to 52 weeks and 
Twin C ivas not trained until 53 weeks old and then lor only two 
v vc.«k*, til only ««e age (SO iverkr) duns the difference in timing for 
the four-limb pattern exceed JS seconds, and at three years not only 
is the timing for the whole four-lhflb pattern almost exactly (he same 
(LSI seconds for Twin r l\ LSI for Twin C) but three of the jour 
limbs tube exactly the same time (on (he an rage) for movement in 
the {wo children. 

It is interesting to note the fluctuant natuic of their relative 
speeds in stair climbing. At 56 weeks, pnssihly because of T’s earlier 
graining in climbing,, T is about .25 seconds (/nicker so fur as the 
whole four-limb pattern is concerned. At HO weeks this lead has 
increased to about ,80 seconds, However, after this, ft shunts ahead 
and at 92 weeks and at two years ft is quicker, by team ,20 to .40 
seconds. At three years both speed and timing are practically iden¬ 
tical. 

The foregoing figures aie based on averages, At both 56 weeks 
and 80 weeks ft's timing for individual limb movements is more 
variable than T’s. At 92 weeks, on the contrary, C is less variable 
for three limbs, more variable only in regard to her left foot move¬ 
ments. At two years ft is less variable for two limbs, equal for right 
hand behavior, more variable as to her left hand. At three years 
G is less variable for every limb. Table 14 presents these diftcicnees 


TAWLE H 

V'ARrABrr.rTY or Timing for Loon Movements in Stair-Olimhing: 
Timii in Tramps 


Limb 

56 Weeks 

t a 

80 weeks 
T C 

92 weeks 
T a 

2 years 

r c 

3 years 

t % a 

Left foot 
Left hand 
Right foot 
Right hand 

9-1S 9-22 

5- 9 7-14 
17-2S 10-23 

6- 13 6-17 

9-15 7-23 
9*10 8-14 
11-13 9-22 
S-ll 7-13 

9-15 7-14 
7-11 7- 8 
10-15 S-10 
6-11 7- 9 

7- 18 8-14 
6-11 6-12 

8- 21) 6-15 
6-9 5-8 

6-19 8-14 
6-12 6-12 
5-U> 15-15 
4-14 5- 8 


in variability and sliows that T's Individual limb behavior becomes 
increasingly more variable as to timing while ft’s becomes increas¬ 
ingly less variable, 

2. Locomotion 

A slight advance in postural development on the part of T has 
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already been noted. T walked alone about two weeks earlier than 
C ; she has also been slightly advanced in physical maturity. 

When tlie twins were 3 1 / years old they were given a battery of 
motor tests, among them Cunningham’s tests of stepping cm blocks, 
and stepping into 8-inch rope )loops with alternating feet. These 
tests were repeated a week later to check for consistency. On each 
occasion T was more skillful than C both in stepping and in main¬ 
taining balance. 

At 4 Yi years of age the twins were given a special course of train¬ 
ing on walking boards, over a period of six months. Three walking 
boards, raised 10 cm. from the floor were used: 6, 4, and 2 cm. in 
width, 250 cm. in length. The following comparative table gives 


T AISLE 15 

Perform a MCE on Walking Hoards Bnuont? and After Thaininu 



licfn 

re training (V/> 

veins) 

After training (5 

l /' yvais) 


Board width 

(> whs. 

4 rins. 

2 eiJis, 

6 arts. 

4 run. 

2 CIT)>, 

Time iri 

T 

13.2 

20.0 

28.5 

7.9 

11.0 

13.8 

Seconds 

r, 

17.6 

20.2 

27.3 

9.3 

10.5 

11.2 

Erj dj's 

r 

.S 

4.0 

7.5 

0 

L2 

3.7 


a 

2.3 

4.0 

7.3 

,15 

.H 

4.4 


average time values and errors for performance prior to training 
(4 Yi years) and six months after the training period (5^ years). 

At both 4 l /i and 5 yeais T walked the 6 cm. board more rapidly 
and stepped off fewer times than C\ On the 2 cm. hoard C was 
more rapid than T hut she stepped off more than T. 

The twins’ performance on the 6, 4, and 2 cm. walking hoards 
was subsequently tested at nine ages from 6 to 12 years. Each twin 
had three trials on each board—first the 6 cm, board, then the 4 cm. 
hoard and lastly the 2 cm. hoard. Record was made of the foot used 
in taking the first step, the number of step-offs, and the time when 
the first foot touched the boaid until both feet touched the end 
platform. 

The scores show that both on the 6 and the 4 cm. hoaid T is 
quicker than C and keeps her balance better. On the 2 cm. board it 
is C who tends to a better performance. At 7 ]/* years L,”s supciior 
balance was obvious and so noted on the record. She steps off less 
frequently and makes better Lime. This appaicut contradiction is 
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understandable when the nature ol the walking board situation is 
considcicd. It is like riding a bicycle. Up lu n certain level of 
difficulty of balancing;, speed makes balance easier; beyond that level 
speed becomes a hindrance. Under certain conditions G maintains n 
more favorable ratio between balance and speed, At die ago uf 11 
years she rode the bicycle better than T although luii.1i had similar 
amounts of practice. 

At the present age (13 years) in natural walking stride, 7' tends 
to take the lead, and C is likely to be at T’s right. T '\s muscle set is 
somewhat move tense and she pulls in her chin slightly, but her 
posture is more erect. C's posture is in comparison ninre sinuous, 
more easy and dynamically more graceful, In the 50-yard dash, T is 
quicker on the trigger. Indeed she won first place in a recent track 
meet, while C failed to make the team! In stair climbing we believe 
they are still evenly matched. 

Tap-dancing, Each salient and measurable plia>e or component 
in the dancing sequence, such as "hands-clap-together,** "hands-come- 
togcthcr-bchind-ncck, M ‘'toe-taps-on-floor, 1 ’ etc., was examined to 
determine to what extent the twins 1 behavior coincided or diverged. 

Analysis revealed that in 45 out of 88 such measurable iicms of 
behavior (10 3 years), timing for tile two girls was exactly the same 
(that is, within 1/32 of a second). Ii\ 43 instances of discrepancy, 
T was the quicker 30 times; G, 13 times, T completed her move¬ 
ments more decisively. Her tonicity was better. She seemed timer of 
the steps and definitely Look the lead. G looked to her to see what 
was to be done. A brief table presents the temporal differences 
(Table 16). 

TABLE 16 

Taimuncin’g Behavior at io Years, 3 Months 

Of 44- measurable points in relation to Arm Uchavh* 

In 23 instances timing is just the same for die two girls. 

17 Limes T is quicker (by 1 to 17/32 of n second). 

+ limes C is quicker 1 (by 2 to 6/32 of a second). 

Of 4+ measurable points jn relation to L?g Uchtiv'wr 
In 22 instances timing is just the same for the (wo gills. 

13 times T is quicker (by I to 4/32 of a second). 

9 times C is quicker (by 1 to 4/32 of a second). 

Poot behavior was analyzed at the age of 12 l /i years. Of uiensur- 
ahle behavior items, such as "taps-toc-on-tlie-lloor,” ‘'extends-leg- 
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forward," 80 per cent showed exactly the same timing, as 

opposed to 50 per cent at 10 years. Eight differences only were 
found: five in favor of C, three in favor of T. The largest differ¬ 
ences arc 4/32 of a second, as at 10 years. 

3. Fine Motor Coordination 

The cinema records of motor tests in ihc developmental examina¬ 
tion provide quantitative data for comparing; speed and timing in 
manipulatory activities. The tables helow give the absolute cumula¬ 
tive values in seconds for sequential mnnocuvcrs in four test situa¬ 
tions, namely ring^tiing-bcll, hall and box, cube construction, and 
pellets into the bottle. 

These situations requited a model ate dcgiee of insight and chiefly 
tested powers of line moLor coordination, including prehension, 
release, and accuracy of directional control. 

{(f) A string (8 in. long) attached to a 4 in. wooden ring, had 
to be plucked and pulled to drag in a coveted hand hell placed 
within the circumference of the ring, (b) The cover of a puzzle 
box containing a half visible ball had to lie seemer! hy removing a 
small wooden rod from a loop of binding string, (r) A bridge, a 
gate, or a tower had to he built with onc-inch wooden cubes, (rl) Ten 
pellets were tin ice presented, live on either side of a one ounce glass 
bottle, and each time the twins were asked to put them into the bottle. 

Tables 17-20 list the component manoeuvres for each situation in 
progressive sequence. In cube construction and pellet placement, 
T completes her task slightly in advance of 6\ but the timing is 
extremely similar. In the ring-string and ball-box episodes, the simi¬ 
larity reaches almost complete identity. 

TAHLK 17 

RlNU-STKlNG-ANn-HlU.L lUUlAVlOIl (13 MONTHS) 

Time in fiattics 


T C 


Starts to reat’li 0 0 

Touches string, left hand 13 13 

Looks up at Kx. 11 k 42 28 

Start* pulling in 27 29 

Looks brick ril ring and suing 56 56 

Starts pulling again 56 56 

T pulls ring olT table, (* doesn't 

Picks up hull 130 


HI 
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TABLE 18 

Ball and Box Behavior (2 Years, 9 Months) 



'Eime in 
T 

fnimes 

c 

Presented 

0 

{) 

Both hands on it 

n 

3 

Hand on top 

IX 

IS 

Turns box onto its side 

56 

80 

Rod out of string 

93 

117 

Caver u ft bax 

179 

172 

Lifts out ball 

207 

20-1 

Drops ball on table top 

225 

245 

TABLE 19 

Cure Construction (18 Months to 

13 Years, 4 Monti is) 

Age Situation 

Time in 
T 

frames 

C 

IS months Tower of 2, then 3 

24, 71 

128. 143 

4 years* Bridge building 

114 

208 

4 y 2 years Gate building 

128 

160 

6 years Tower of 4 

96 

176 

7 years Tower of 10 

208 

256 

S years Tower of 10 

272 

384 

9 years Tower of 10 

272 

304 

11 years Tower of 10 

368 

368 

12 years Tower of 10 

304 

288 

13* years Tower of 10 

224 

160 


* Ages 2, 3, 5 years arc omiued because cinema records for tlic 
two children are not comparable in terms of external control. 


TABLE 20 

Pellets into Bottle (13 Years, 4 Months) 



Time in 
T 

frames 

a 

Presented 

0 

0 

Starts to lift arm 

21 

23 

Touches pellet 

31 

31 

Lifts pellet 

37 

42 

Pellet in bottle 

42 

49 

Stqrts on left-hand pellets 

74 

92 

Last pellet in 

111 

1 34 

Hands in lap 

123 

143 

Pellets re-prc3cntcd 

0 

0 

AI| in 

146 

ISL 

Pellets rc-prcsenlcd 

0 

0 

All in 

144 

169 






IV. ADAPTIVE BEHAVIOR 
A. Rate of Development 

The comparative rate of mental growth in Twins T and C is re¬ 
flected in the maturity ratings which were made on the basis of age 
norms. In infancy an allowance of two weeks was made for prema¬ 
turity, Twenty-two developmental examinations and intelligence 
tests were made between the ages of 24 weeks and 13 years. The 
results arc summarized in the table which follows (Table 21). A 

TABLE 21 


Age of child 

Twin T 

Twin 

Approximate DQ 

24 weeks 

75 

75 

2S weeks 

75 

75 

32 weeks 

75 

75 

36 weeks 

75 

75 

'10 weeks 

80 

30 

44 weeks 

75 

75 

48 weeks 

80 

.80 

52 weeks 

80 

30 

62 weeks 

80 

SO 

80 weeks 

80 

SO 

2 years 

85 

85 

3 years 

90 

85 

4 years 

90 

90 

5 years 

95 

95 



!Q 

6 years 

103 

100 

7 ye Hi'S 

J0D 

97 

8 years 

104 

97 

9 years 

101 

97 

10 years 

S7 

83 

II years 

92 

92 

12 years 

90 

90 

13 years 

89 

85 


descriptive developmental quotient based on the adaptive behavior 
ratings of the Yale schedules was assigned after each of the 14 
examinations prior to six years. After this age a psychometric quo¬ 
tient was derived on the basis of the St an ford-I3inct (1916 Revision)* 
There is a rather wide range of variations from DO 80 at one 
year to a maximum of IQ 104 at eight years, with a recession to 
85-90 at 13 years. The quotient range 85-90 is fairly descriptive 
of the intellectual level of the twins. The fluctuations in the quo- 
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ticnts -were closely parallel at all ages. 'Hie divergence never ex¬ 
ceeded seven quotient points. On 16 cniminution* the ijunrirnr rat¬ 
ings were identical. 

The significance of the fluctuations will be briefly considered in a 
later section. Here avc may emphasize the fact that these fluctuations 
occurred contemporaneously. They weie staggered only to a very 
slight degree, and even the individual test items showed u high decree 
of correspondence. This means that the specific abilities which deter¬ 
mined “the general maturity lcvcl ,r were remarkably alike, Records 
of the developmental examinations for the (list 80 weeks were 
analyzed by one person (A.G.), In all, 612 separate eompamrive 
ratings were made. 01 these, 513 imlicaled identical cmrcspomlcnce, 
82 indicated a plus divergence, and 17 a minus divergence using 
Twin G as the standard of comparison. U should be stated that the 
divergences were slight in degree though consistent in trend. 

A striking illustration of the thoroughgoing correspondence in be¬ 
havior patterning is afforded in the progressions of pellet prehension. 
A small white pellet, 8 nun. in diameter, was placed on a table-top 
before each child, within easy reach. At 28 weeks both the twins, 
being somewhat retarded in their peiccptivc development, were visu¬ 
ally unfieedful of the pellet, though they definitely regarded a cube. 
At 38 weeks they addressed themselves in an identical manner to the 
pellet. They placed their hands on the table, in full prunatiem, the 
fingers fully extended and the thumb abducted almost at right angles. 
The photographic record of their attack upon the pellet in the (notion 
pictures shows an almost uncanny degree of identity in the details 
of postural attitude, hand attitude, approach, and mechanism of pre¬ 
hension. At 40 weeks there was a crude taking attack upon the 
pellet; at 42 weeks this raking approach was replaced by a poking 
with the tip of the index linger. These changes in prehensory pat¬ 
tern occurred contemporaneously in both children. Such corre¬ 
spondence in bchavioi pattern, therefore, denotes not only a high 
degree of resemblance m immediate performance but also n high 
degree of synehronousness in the tempo of ontogenesis, 

Remarkable correspondences have been found not only in motor 
performance but in tlie fields of verbal behavior. Language develop¬ 
ment will have separate consideration. C lias been more fluently 
expicssive both in speech and action, but 2 1 is slightly more able 
than C in defining abstract words. If there is a genuine difference in 
intellectual ability (t is vciy slightly in favor of T. 
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A few situations which reveal the operations of adaptive behavior 
will now be considered, special attention being given to the objective 
evidences of drawing. 

B. Digit Repetition 

When the twins were first given the digit repetition test at 4J4 
years of age, 6"s performance was slightly better than T's. This 
difference* was likewise noted by IJilgard who then alternately trained 
Twin C and Twin T in digit repetition for a period of eight weeks 
each. When the twins were retested three weeks and six weeks 
after completion of the training, the relative ability of T and C was 
found to be unchanged. In nine subsequent tests given from 5 to 12 
years, C gave a better performance on all hut three occasions when 
the performance was identical. 

In repeating digits backward, a different result was obtained. This 
test was given at yearly intervals from 7 to 12 years. On four occa¬ 
sions T gave a superior performance; on one occasion, C. At seven 
years performance was identical. 

C. Fluency or Association 

The word naming test at the 10-year level on the Stanford-Binet 
gives a measure of fluency of association. This test was presented 
to T and C annually beginning at the age of seven years. The full 
3 minutes for response was allowed and the actual responses for 
each half-minute recorded. The number of words given at each 
age is shown in 'Fable 22. 

TABLE 22 

Nmuziiw or Words Gutn in Thkpb Mjnlto; 


Age in yeara 

7 

8 

9 

10* 

n 

12 

n 

By T 

32 

25 

55 

59 

56 

46 

40 

By C 

24 

49 

+9 

59 

SO 

58 

47 


ft will be seen that both children tend to poverty of association 
and that neither child is consistently more fluent than the other. 
At every age both gradually diminish in fluency after the first 
half-minute. 


D. Constructi yen ess 

Imaginativeness and plarifulrn^s weio exposed by a formal free 
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construction test. Eads twin was asked independently to make some¬ 
thing out of 59 pieces of construction material, consisting of small 

TABLE 21 
Free Construction 


Age 

in 

years T 

Apparently more planned, de¬ 
tailed and elaborate. Uses all 
matcrinls. 

8 Time l‘ 35" 

“A building. 11 "Table ami 
chair. 11 "Design/’ ''Building.’ 1 
-■"Another building/ 1 "Shop." 
■"Stairs" ‘‘Barrel/’ 

Elaborate detailed construction. 

9 Time 17* 13" 

“Village," “There a fence and 
between here’s dowers. Dose 
clere like fence. In here is 
flowers growing too. Garages 
to put their cars in. Chimney/’ 

Uses a few upright blocks in a 
fairly open structure. 

10 a Time 3’ 23" 

“A gasoline station." 


An arrangement of uprights in 
3 groups topped with rods and 
color pieces. Pieces fall occa¬ 
sionally. 

11 Time 4' 15" 

"A gasoline station" 

Two groups of uprights each 
with color pieces on top and Hat 
rods between, 

12 Time 3 '20" 

“A big building here and a 
small building here and a 
bridge between. 1 ’ 

OF if A cubes only ) 

13 Three dimensional structure. 
Time 31,5" 


C 

Makes .simple structure, then 
sits aiul looks at it. 

Time 3’ 40" 

“Looks like n design." “T.” 
“Stairs." "Design.” 


Two upright towers and a few 
pieces between them. 

Time O’ 50" _ 

“A fence with the house in 
back. Grass." 


Complex structure using small 
nieces, 

Rearranges frequently. 

Time 6' 7" 

No reply as to wlint had been 
built. 


A consolidated group of up¬ 
rights topped with color pieces 
and rods. 

Time 3' 12" 

"A gasoline station." 


Two groups of uprights each 
with color pieces on top anil 
hat rods between, 

Time 2' 5" 

“A fence with a driveway.” 


or if A cubes only) 

Simple two dimensional stmc~ 
Mire. 

Time 13" 
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wooden blocks with holes into which wire and wood could be fitted, 
and an assortment of wooden plaques of different shapes, sizes, and 
colors. The resultant constructions and comments at five annual 
intervals arc listed in Table 23. 

At only one age docs C spend more time than T at the task. T 
usually built more elaborately and worked with greater intentness 
and drive. C finished more quickly, named what she had built less 
readily, and made a simpler structure. This behavior may be com¬ 
pared with T's and C*s behavior in the free play situation, to be dis¬ 
cussed in a following section. The construction test differs from the 
free play situation in the fact that a formal task is proposed. 

li. Block Building 

The red une-inch cubes which were used in the examination of 

TABLE 24 

Similarities in End Products op Cunr; Behavior (2S Weeks io 10 Years) 

28 weeks 

Cube regarded for several seconds, but no reaching. 

36 weeks 

Both pick, hang, brush and transfer cube. 

38 weeks 

Each giasps a first cube, approaches a second, fails to grn^p two at once, 
pushes one from table top with the other. Both regard Examiner and 
pnper screen, and reach simultaneously for screen with left hands. Look 
over left shoulders, Reach sirmiltnncumdy with right hands, left haruN in 
abeyance. T transfers, C doesn't. 

42 weeks 

Both pursue a second cube with a prehenderi first cube and finger the edges 
of another cube. Both transfer. Both hold two cubes and contact a third. 
Both bang cube on table top. 

44 weeks 

Both exploit cubes in same wav, banging and bringing cube to bear against 
the side rail of crib. T hnnsfers and combines oftencr. Both exploit mul¬ 
tiple and fallen cubes to same degree, 

46 weeks 

Both retain firm hold of two cubes. Both approach third cube with one 
cube in hand. No combining, 

48 weeks 

T holds cube, C hangs cube. Both brush cubes. Neither builds tower. 

S3 weeks 

Pick up first cube, transfer, pick up second, drop left-hand cube and pick 
up third, holding two, Heed but one cube at a time, No definite combining 
activity. Considerable lateral brushing. 

63 weeks 

Tend to build lowci; uMoie blocks ficnn platform to lable top; one by one 
seizure of multiple cubes, 
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TABJ.il 24 {twhmicd) 

79 weeks 

Both spontaneously build tower of three; exploit singli: cubes by playfully 
casting to table top. limld tower of two in multiple cube situation. 

93 weeks 

Massed cuhcs\ Each takes top cube oil first, with right hand, then I'tisK 
others, one at a lime, over side rail, 

2 years 

LiLtle similarity in response, T's maximum achievement is a tower of three; 
C'st a tower oi two. Neither builds tioin. 

2/i years 

Massed cubes: Both stand up to look over scuieu :il rubes. Both take olf 
top block then pick up otlieis one at a time. 

Tower: Both build tower of ten, though T un fiist liial, C on fouiih. 

Train: Each builds train of ten, without chimney, anil pushes. 

Bridge: both make train of three and take Ex's cube for fouilh. 

3 years 

Train : Both make train with chimney aiul pusli! though C (ills up the sipiau? 
of four. 

Bridge: both succeed though T *s bottom cubes aren't well sepaialcd. 

Gate : Both make good attempts but fail. 

3yi years 

Spontaneous \ both start simultaneously to plane Lite rubes in a ncui inw mi 
the table, arranging them until all cubes arc in line. 

Train: Build train, add chimney, pusli iinm saying "C'hur► Hum.” 

Bridge: Both build successfully. 

Gaie\ T builds coriccily, G only paitly correct. 

4 years 

Massed cubes: Both lake olf top cube and scatter cubes. Neither builds ft 
tower. G ncaify rebuilds oilginal massed cube structure. 

Bridge: Both succeed though Cs top cube is at a slight angle. 

Gale\ Both fail first ol tempt, succeed on second. 

Steps: Both fail, building a tower double part of the way. 

4 l /z years 

Massed cubes: Each builds a tower, T n single, C n double tine. 

■Bridge: Both succeed. 

Gate: Both succeed though middle cube is placed too high. 

Steps'. Both fail, T making a horizontal, G a vertical structure. 

5 years 

Massed cubes : Both build bridges with center cubes tipped, and call them 
houses. 

Bridge : Both Imitate successfully. 

Gate : Both succeed. 

Steps \ Both firil. 

6 yeats 

Massed cubes : Both build a tower of ten. 

Steps: Both fail, though T comes nemer to success. 

7 years to 8 years 

Tower budding: Boih take cubes from the light hand end of cubes in n 
row, using their right hands. 

9 years to 10 years 

Tower budding: Both take cubes from left hand end of cubes in a ,m v 
using their right hands. 
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the twins’ behavior in early infancy have proved useful for pui poses 
of comparative observation throughout our stud)'. The following 
synopsis reveals a high degree of similarity not only in the end 
products of cube construction, hut in the methods of construction. 
The comparisons horn 28 weeks to SO weeks are taken largely from 
the co-twin control study (3, pp. 81-85). As this study explains, 
daily training of T in cube behavior from 46 lo 52 weeks did noL 
result in any conspicuous superiority of T over C, the untrained 
twin. Comparisons from 80 weeks to JO years are made hum both 
written records and cinema (Table 24). 

K. Attention al Distribution 

The deftness, directness, and dispcrsivcncss of manipulatory be¬ 
havior were investigated by means of cinema records and associated 
stenographic accounts of the behavior. The various cinema situa¬ 
tions, pai ticularly the massed cube and tower tests yielded the most 
fruitful comparisons. The former released spontaneous exploitation; 
the latter demanded more channelized behavior, 

1. Cube Behavior 

The comparative observations with special reference to cube be¬ 
havior at various ages ate summarized in Tables 25-27. These tables 
reveal a marked similarity in the end products of the twins 1 cube 
behavior, but a consistent difference in regard Lo manner of mnnipula- 

TAKLE 25 

Cun it II i:h Avion or T and C at 42 Whines 
Situation 

Twin T Twin C 


First 

Lifts right hand as cube is pre* 
sented, Grasps cube between 
thumb ii nek forefinger of right hand 
and scrubs over table top. A little 
hanging. Finally looks at Ex. Has 
transferred cube to left hand. 
Bangs it on table top. 

Grasp superior. Little regard hr 
Ex, Hanging and transfer same as 
C. Right hand initial approach. 


cube 

Reaches for the cube with left hand 
as it is presented. Picks up in 
whole-hand grasp, looking at Ex, 
Keeps looking at Ex. Finally 
looks at cube and transfers it to 
light hand and bangs on table lop. 
Then cube to mouth in both hands. 

C!rah inferior, Mostly regards Ex. 
Hanging and transfer same as 7\ 
Cube to mouth. Left hand initial 
approach. 
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TABLE 25 (continual) 

Situation 

Twin T '^»vin C 


Second 

Contacts second cube with first and 
pushes it along table to right and 
then left and off tabic top. Looks 
at cube on platform, Bangs it 
with cube in hand. 

Docs not j>ick up second cube hut 
manipulates it almost continually 
with first . 

Third 

Regards third, holding a cube in 
ench hand. Contacts third vigor¬ 
ously with left-hand cube then with 
right. Rotates left wrist, bolding 
cube. 


CoH/fKfJoifj attention for cubes. 
Contacts third vigorously with 
secomij and first. 


cube 

Takes cube in right hand (lirst in 
left). Bangs it on table top. Looks 
at Ex, for a long lime, turning to 
left. Finally bangs left hand cube 
twice on platform. 

Picks up second cube amt bangs it 
on tabfe top. Docs not combine 
cubes. Mostly looks at Examiner. 

cube 

Regards third, a rube in each hand, 
right-hand cube at mouth. Contacts 
third with left-hand cube, one brief 
contact at side, then holds out 
left-hand cube to TCx. Keeps look¬ 
ing at L%x. Tunis fiout and bangs 
once nt third cube with rt.-linnd 
cube, knocking it out of reach. Ap¬ 
proaches it with both hands lint 
no contact. Appioadics it with 
right-hand cube but no coil Incl. 
Swings right foot into step position, 

Cube to mouth. Most attention for 
Ex, ilfnrr body activity, moving 
around. Dors contact third rube 
once a.vith other cube. 


Massed cubes 


Regards withdrawn paper shield, 
then pushes cubes apart with right 
hand. Does this for some time. 
Pick,s up one and pushes others 
with it. Drops. Then same with 
another. Same with cube in left 
hand. 


/Ill attention for cubes. Combines, 
pushing. 

Total that: 3<i seconds 


Regards withdrawn paper shield, 
anti then regards Ex. turning and 
looking over her left shoulder. 
Looks way to right. Finally re- 
pa ids cubes and picks up nnc in 
right hand then one in left. Pushes 
at cuhcs twice with left-hand cube. 
Left-hand cube to forehead and 
eye; right to near mouth. Bangs 
light on table top, then brings 
both together near chest, and left 
to month. 

Some cube combination. Ilf os / at¬ 
test Jiopr for fi.v, firings cubes to 
face, 

Total time'. 37 seconds 
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TABLE 26 

Cum: Jini Avion or T and C at 2 Years 9 Months 
T Time in seconds C 


Cubes presented 0.00 

l J nls hands a i cut ml (hem. .6 S' 
Bulls cubes toward self 2.56 

Starts to build tower, 
using right hand 5.50 

Builds continuously unlil 
she has a tower of nine 
cubes 36.62 

Tower falls 37.50 

Stmts to rebuild Stf.GO 

Film cut 


0.00 Cubes presented 
1.00 Puis hands around (hein 
4,12 'Fakes off top cube, right 
hand 

4.94 Flits cube on table top 

6.87 Rubs bulb hands over table 
top 

8.56 Puls cube back on pile 

10.87 Arranges pile with left 

hand 

12.42 Scaticrs cubes with light 

hand 

13.94 Scoops cubes up and drops 
them 

14.68 Same again 

17.42 Biushcs one off table tpp, 

left hand 

19.50 Brushes another off 

20.87 Two more off 

23.42 All the rest oil, wide sweeps 

of nnn 
Filin cut 


TABLE 27 

Summary or Cum; and Au,u;n Behaviors in this Dkvki. of mental Examina¬ 
tions from 2 S Weeks to 8 Years Brinojnu Out Some Differences 
Between Tin ns T and C 
(Based on Cinema) 

28 weeks 

T cl oscs in on the dangling ring right away, C not at all. T regards the 
rattle i C merely regards T\ fact. 

32 weeks 

T reaches for cube, grasps it. Takes anolhci in left hand and tups it on 
lable top. Combines cubes. C sweeps one cube into her lap with her right 
hand. vSits and lucks, Later giasps a cube in hci left hand and sweeps 
it back and forth. 

38 weeks 

T trims furs dangling ring; C docs nob 
T transfers a cube; C docs not. 

T picks up pellet in a scissors grasp in her right hand, palmar grasp with 
her left. C has a palmar giasp with liolh hands, 

T J s finger response is much more deft. 

42 weeks 

UcU\ 7 ,J s finger response is moie deft than (2 s: she closes down on the 
hell handle wiih a precise linger grasp; (, ,r s hand conics up from the howl 
lo grasp the handle. 



56 


(JliNUTJC (■SYCIIOMHSY MIJNtJUUAi'i ih 


TAHLU 27 (ro/ifnnn’.i) 

5*007/, Again 7”s manual response is moic advanced. 

Cup, T shows iiimkcil supmomy nt numipulaUuu by picking up the nip 
by the handle in piuccr grasp. C pushes die cup ai'mind liy ils boilnm, 
upside dovm. 

15 mot\ihi 

T piles cube un cube, massed cubes. C ilof* ton, lull lit'i tup cube falls olF. 
T picks up ihe pellet more quickly nml mmii deftly lU.iu doe* b\ 7' manipu¬ 
lates her cubes mostly on table tup; C aru m-rs he is until the jihilfoi in. 

IS months 

T's response to the ring, string and bell situation is much more complex 
llinn 6”s- T pulls ring, string nncl bell nil table, ilien puls ring tm table 
and bell inside it, pulls it off again* waves the ring, i*U\ (' just waves the 
bell and looks at Ex. 

Grtles. T builds a lower of 3 cubes while C gels a tower of 2 built. C’’$ 
tower of 3 fnHa, As nt 15 months, T mmuimlnus* ber cubes vm the table 
top, C moves hers to Llic platform. 

2 years 

T builds a tower of 3; C t a lower of 2. 

2 l /z yean 

T carefully places 10 cubes in a tower, f/’s rcuclcs* pin cement ic suits in 
her tower falling at 3. C makes four trials before building n tower of 10. 
2 years, V months 

Formbfutrii. Both put in all 3 forms, 7’ in to stromls, C in 15 second*. 
Massed cubes. T mnkos a caroful tower of all, keeping ibeiri nil oil the 
table top. C scatters hers nil olf inble top with n wide arm gesime. T,:Uoi, 
her attempted towers fall nt third and fourth cube. 

3 years 

Gate. T makes false stmts but docs turn cube eoiuerwLso. also fails. 
Does not seem to get idea of tilting one of the cubes. 

Train with chimney. T succeeds, and pushes her tniin. C makes a filled- 
In square of four and pushes it. 

4- years 

Bridge, T makes a good bridge in 9 seconds, C inkes 12 seconds mu! hn 
top cube appears to be at an angle. 

Gate. T T s Jirst attempt is slightly better than 17’s. On second ntlunipt, C is 
quicker. 

7 years 

T r s tower of 10 is built more quickly ihnn C’n. 

7 l A ^rnrj 

T‘s tower of 10 is built more quickly than C l s. 


tion and attcntiunal distribution. T's manner of manipulation tends 
to be superior to that of C, and her attention is more directed to a 
given stimulus object and less dispersive. 

2. Play Behavior 

Play behavior^ is an excellent medium for revealing modes of 
a (: ten liana 1 distribution and associated personality clifiraclmVtics. 
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Twins T and C have always been remarkably similar with respect 
to their patterns of piny activit 3 \ In fact, observed separately, it 
would he difficult to identify distinctive characteristics. But when 
the records arc comparatively studied, and when the twins arc ob¬ 
served simultaneously, certain slight differences are found which 
persist from age to age and which may be traced back to infancy. 

r Fo list the differences overemphasizes /hern. The render needs 
constant reminder of the high decree of similarity of ihe twins. Il 
is precisely because of the high degree of similarity that the differ¬ 
ences are revealed with clarity; the same differences in dissimilar 
children would he considered similarities. With this caution in mind, 
the differences in play behavior will be listed in order to orient the 
render in comparing the examples of play behavior. 

The play behavior has been observed both separately and com¬ 
paratively at advancing ages. Brief examples of characteristic be¬ 
havior are presented below. The descriptive details in themselves an? 
of no interest, but they acquire some significance if they arc regarded 
as possible indications of characteristic modes of altcntional distri¬ 
bution and cxploitivencss. Four differences in exploitive play were 
distinguishable, as follows: (<v) T responds overtly more immedi¬ 
ately than C; (b) T responds more discretely to one aspect of the 
situation; while C responds, more than T, to the total situation; 
(c) T exploits the single situation more diversely while C tends to 
marginal diversion which leads to more limited and repetitive ex¬ 
ploitation; (<l) T shifts a given activity more completely, more deci¬ 
sively, and cailicr than C. C shifts her activity less completely by 
retaining some aspect of previous activity as she shifts to a new 
activity. 

Recalling the caution that the mere formulalion of these differ¬ 
ences tends to exaggerate their magnitude, the rcadei may compare 
tile exploitive behavior of the twins in the play situations summarized 
herewith, 

Age 42 weeks. Multiple objects (saucer, paper, thing, spoon, 
cube, rod) placed on table top of ex a mining 
< rib. 

Doth children gave attention hi si to the saucer. C then 
lifted (he saurer and then llu* rod. She banned the rod 
against the cube and then against the saucer. C ignoied spoon, 
string, and pa pet, T, in a shnitei pejiod nf lime, picked 
up the rod, released it; picked up llie paper* waved it; picked 
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up tlie icd, released it; then transferred the paper from hand 
to hand three times and brushed it against the saucer. T 
ignored cube, string, and spoon. T's activity shifted from her 
original regard for the saucer, to the rod, and to the paper; 
while C's activity centered about the saucer. 7 “n actual activ¬ 
ity was more varied than 6”s, although bulb twins ignored 
three of the six objects. At the same age, when T mul C 

were given the Leu cubes, T prehcndcd one cube after the other 
while C tender I m grasp and regrasp tlie same rube. 

A$£ 44 weeks. Multiple objects. 

Both T and C gave major attention to the paper: T reached 
underneath for the paper while C first biiefly manipulated 
the rod and spoon which lay on the paper. After C secured 
the pnper, she manipulated it almost exclusively, only mo¬ 
mentarily diverting her attention to the cube. T t on the other 
hand, diverted lvei [mention inure completely to the iml, hit¬ 
ting it against the pnper, dropping it, rcgiasping it, and 
transferring it, When this situation was re-presented, C 

immediately removed the small objects on the paper and 
manipulated it; while T did likewise, but also giaspod the 

spoon and hit it against die paper. 

When presented with ten cubes, T was more active in 

manipulation, combined the cubes more and scattered them 
more widely; at the end of the situation T had only -l cubes 
left on the table while 6 of C’a remained ilieie. 

Age 4S weeks. Multiple objects. (In the interval T /uni had 
two weeks of tit reeled cube Play.) 

T again played more discretely with individual objects, ex¬ 
ploited them more diversely, shifted her activity sooner, and 
more completely than C. Although bulb twins attended to first 
one object and then another, C showed n little more continuity 
in her play. When given the ten cubes, both T and C at first 
tended to pick tip one cube after another, then T put one cube 
upon another, transferred cubc9 to platform, patted the crib 
rail, banged with a cube at the crib rail, and offered the cubes 
to the examiner; while C held a cube above the table and 
dropped it, pushed a cube with her index finger, and then 
grasped the cube, brushing it from side to side and off the 
table. In spite of two weeks of daily cube play, T changed 
more abruptly Lhan C from one type of manipulation to another 
and exploited the situation more diversely, as she did before 
the training. 

Age 52 weeks. Cup and Spoon. 

After T had bad six weeks of directed cube play, she never- 
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rhcless displayed her former play characteristics. C directed 
her attention almost exclusively lo hitting the spoon on the cup. 
In doing so she hit the cup out of reach, reached for it, and 
was persistent in her attempts to secure it. In an equal lime 
period, T grasped cup and spoon, oflcrctl them to the examine!, 
hanged the cup on the table, rubbed the spoon oyer the table, 
and hit Lhe spoon on the cup. 

Age 20 months, Spontaneous piny in the guidance nursery. 

The Lwins were nbscived individually for periods of ten 
minutes in a nuisciy equipped with a box of building blocks, 
dolls, small stools, table with cubes and building Mocks, black¬ 
board and chalk, mid pJirj r pool. 

T made many more wanderings about the room, making 
about twice as many excursions from one locus to another. 
She was much more locomotor than C. She transported the 
stools, the doll chairs and the basket of chalk while C Iran-s- 
poitcd one fairly large building block, the chalk and the bosket. 
T sat for a brief period only, as though to rest and look about. 
C } on the ntlici hand! sal most of the time while playing. 
T piled doll chairs; C piled small blocks. 

T played with one thing, then left it and apparently turned 
her tilteiuiun completely from it. C tended to retain what she 
was playing with and thus made less abrupt transitions. In 
drawing up an analysis of Lhrir play behavior it was easy to 
make clearcut demarcations for T' s play activities but not so 
for (V's, T engaged in a greater variety of exploratory activ¬ 
ity. C l s activity was mare repetitive. 

Aye 3 yr/ns, Spontaneous play tnyclher, jor 25 minutes, in 
playroom equipped with dolls, doll clothes, 
dishes mid carriage, blocks, paper and crayons, 
books. 


11 eh a vi or 

T 

C 

Number of activities 

39 

31 

Number of objects contacted 

19 

12 

Number of words spoken 

2 1H 

215 

References to observer 

S 

4 

References to co-twin 

lti 

22 

Questions about new objects 

4 

1 


These figures reveal a striking degiee of similarity, A few 
tliflcrcnces, however, were discernible. T was inoic alert to 
her environment and exploited it more completely. Her play 
was less integrated than that of -C as shown by the fact that 
T fended to drop what she was doing and give her attention 
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more completely to her niriv interest while C inlegi alcd lu-i 
original interest wiLh the new. C kept the doll eniuiruimisly 
with her while T diwnnlul the d«U for the cail, 

The foregoing differences though sliixlir appeared to he funda¬ 
mental. We wondered to what extern ihcv could he modified by 
differential training. Accordingly, from ilie liine when the twins 
wevc 3 years 7 months old, until they were 3 vein's I J months old, 
they were brought to the clinic twice a week for diflerential play 
experience. In separate rooms, each with an adult, 7 1 was encouraged 
to occupy hnsclf with sedentary, manual activity and to continue 
her play with whatever toy site selected, miller ih;in, as was her 
custom, to he grossly active and to go from one pkiy activity to 
another. C , on the other hand, was allowed u> do as she wished. 
She was given very limited encouragement-and she could rim about 
at pleasure. The details of the study will he reported elsewhere. 
Here it suffices to snv that although T* s play patterns were modified 
as shown by scores on the Cushing Perseveration tests and by 
activity charts, actually, when the data were closely analyzed, 7"s 
and C's fundamental play traits compared as before. Within n 
narrowed range, physical and mental, T still engaged in mmr dis¬ 
crete, diversified play with more shifts of play activity. 

Beginning at 3)4 years ot age, timed leconls were made of T's 
and f7 l s behavior in a playroom equipped with a vaiicly of toys. Figure 
10 charts these records. The records pet after the play training 
ending sit the age of 4 years have not been included. Except for ibis 
brief period after training, there are only two ages (6 and 7 years) 
when T did not divert from her initial play sooner than C. 

Except at 9 years, C spent longer than T in doll play. T 9 s play 
was likely to he more active than C’s play, up to 10 years when 7’ 
developed an interest in books. T’s play, even with the blocks, was 
likely to be more discrete than C' s. 

T was the first to break away from doll play and to build with the 
blocks (6 years), while C was attracted by the paper and crayon. 
7at 8 years, spent some time looking at the book while C was 
not .attracted to it until 10 years. Although T diverted from doll 
play sooner than C, T continued doll-wagon play longer than C. 

G. Drawing 

Di awing writes its own record. It is in its way a self-recording 
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AGE 3 6 YEARS 



AGE 7 6 YEARS 



AGE 4 0 YEARS 



5 ' 10 ' 15 ' 

c l:„ _!_PzO 


AGE 8 YEARS 





AGE 9 YEARS d-w 



s' i<y 15' 




AGE 7 YEARS 
T 

5' 10' 15' 

r - T -- - - \ 

C L d I P~ c l 



AGE I0 3 YEARS 



S 1 10 ' 15 ' 


c p-i.i 


FIGURE 10 

SiiouiiNCE and Duration or Play with Various Toys 
(Time expressed in minutes.) 

Key: b = blocks. k -kiddy-car. 

book. o =*= nbserver, 

c =cnrrinRe, fl-c —paper and crayon. 

< ,/s =cofFcc put. "wagon. 

d —dull. 


motion picture of movement trends and also of ideational activity. 
It does not supply inherent time values as docs the cinema film, but 
it does repay analysis from the standpoint of configuration and con¬ 
tent. It is highly revealing as lo adaptive behavior as well as motor 
characteristics. The following graphic data were available for com¬ 
parative study: drawings responsive to demonstration and to models 
for copy; drawings of a man; "funny” drawings; free (noivpre- 
scribed) drawings; drawings of a house; pencilled maze routes; 
details and embellishments (circles, elaboiations, colors). 
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Comparative findings in tlic foregoing Helds of thawing l>c li:ivi or 
are briefly presented and illustrated. Interpretive comment is post¬ 
poned for summary discussion in a later section, 

1. Responsive Dnnviiuj 

The following tabular summary indicates the hasit: similarity in 
drawing products in the responsive drawing situations ( 1 able 28), 

TABLE 2S 

Kesi'OHSWE Drawing Situ a nows 
SO weeks 

Spontaneous drawing : T makes a to and fro motion with pencil on paper, 
similar in general character to that of C though more extensive in scope 
and more approaching the vertical. 

Imitates l'ertieal Stroke ; Neither imitates. 

S9 weeks 

Spontaneous drawing: Both scribble and turn paper over. 

Imitates Strokes', T differentiates circular and vertical stroke; C doesn't. 

2 years 

Imitates Strokes', Both make vertical stroke and neither makes horizontal, 

2'/z years 

( Excerpt from Record ): “The drawing testa reveal nn amazing degree 
and detail of correspondence, The records themselves arc almost dupli¬ 
cates of each other. Both children used the same diagonal weaving stroke 
in spontaneous scribbling. Both differentiated between the horizontal and 
vertical strokes without being able to combine them into the cross, Both 
preferentially made horizontal strokes responsive to the cross test and then 
rev cited to diagcma\ ypontfineDm scrftAjYing, Both reverted also to vertical 
scribbling with finger motion. Both made circular strokes responsively to 
the circle demonstration. 11 

3 years 

Imitates Forms’, Each imitates circle. Each imitates vertical stroke. Both 
fail to copy circle and cross, though Vs lines arc more single and vigorous, 
C's more like scribbling. 

Porleus Maze: Merely long marks. No adaptive response. 

3]4, years 

Copy Forms: Both imitate and copy cross though C a little more accurately 
than T. Both copy circle. Both fnif square. 

Portent Maze: C keeps within the lines on Lite first trial; but T on both 
trials and C on the second, merely draw a round the maze. 

Bravha-Man: Both make circles, 

Incomplete Man: Neither adds any parts. 

/ years 

Copy Forms\ Both succeed in copy of cross at third liial. Both make 
vertical oblongs for square, Both fail triangle. 
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TABLE 2S (continued) 

Porteus Maze: Both succeed. 

Draw-ti-Matt: T makes n cross; C makes a 1 arge circle containing three 
am ail circles. 

Incomplete Man: T adds four parts; C three. 

^Yi years 

Circle: Doth draw circle. 

Cross: Both draw one line down, other from left to right, 

Squate: T fails; C succeeds. 

Triangle: Both fail. T draws three-sided roundish figures; C draws 
four-sided oblongs, 

D rawin'Man '• T makes a circle enclosing eyes, nose, mouth, and adds 
horizontal hair, C draws a circle with eyes, mouth, hair and legs. 
Incomplelc Plan: C adds five parts; T eight. 

5 years 

Circle'. About the same size for both twins. Each has uneven place where 
circle starts. 

Crossi About equally good. 

Square: Each has a four-cornered square, though C’s is better. 

Triaitfflffi Each fails though C puts a little peak on the top side of a 
square which may he an effort at triangularity. T makes a square with 
the fourth corner slightly modified. 

Diatnond: Both fail, T makes different shaped figures* C makes long 
squares. 

Draw-a-Man: Quite a lot alike. Each draws a circle with eyes, and puts 
in two legs. T has more face detail; C has arms. 

Incomplete Man', Each adds seven parts, though not the same parts. 

6 yenrs 

Circle\ Both draw counter-clockwise. 

Cross: Both draw down stroke first, then other stroke fiom left to right. 
Squares', Both make good corners, 

Triangle: T fails, making irregular squaies. C succeeds. 

Diamond: Both fail though T’s figures arc diamond-shaped. 

Divided rectangles: Much alike, square and eight lines meeting in the 
center with a large dot. 

Draw-a-Man: Each makes a formed body for the first time, two-dimen¬ 
sional. Same number of features except that C adds eye-brows. Both 
add pants, 6 1J s legs are two-dimensional wheicas jT’s arc one-dimensional. 
Incomplete Man: C has ten details; T only six. 

6]/i years 

Draw-a-Man : Much alike. Each has eyes, nose, mouth, triangular body 
with buttons, arms with fingers, separate pants, one‘'dimensional legs and 
feel. 

Incomplete Man ; T adds 7 details; C 8. 

1 years 

Both succeed on cross, diamond, divided rectangle, hexagon. 
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2. PefiaUnt Mf/zr Rnulcs 

(From 3Yi to 5 years.) During this nulv aiw-prrind I lirrc is 
a marked and con si stent differ once beiwrni ilw mw.v behavior of 
tlit twins, 0 tluouclimit kiv cs ;i "lu'llri" per fin maiire in terms of 
success though performances are very similar a! 1 1 n veins when 
both pass diamond and cross. The most ruitstandini: diflerrncc 
throughout is that C although she lends in '•lay within ih<* lines, 
often fails to trace the entire form, hut mbh extra marks ami decora¬ 
tions. T traces the entire form, hut often outride rather limit within 
the lines, and adds no extra marks. This somewhat superior per* 
formnnee of €'s may be related to her superior behavior in a similar 
test, the copying of forms, noted at 7, S and U1 years, 

b. (Frm ftyi to 10/j yrttn.) Thfc m\ur. test was not given be¬ 
tween 5 and V ^2 years, Records of behavior from 8j/r to 10 x /* years 
show performance quite different from that observed earlier. As far as 
score goes, jT*s performance was superior to that of 0 at HI j and 
10 years, while C s score was superior at Vj/j years. Marked qualita¬ 
tive differences, in keeping with other drawing peifmmam’c <tf the 
twins were observed. 7' throughout drew square corners and 
straight lines; C drew rounded corners and crooked lines, 

3, Hall and Field IftUtiviitr 

The twins were given the hall and field lc*t at Revolt yearly age 
intervals from 7 to 13 years. At all but two age levels, T gave a 
performance which was definitely' superior to that of (j\ However 
there will be noted an almost exact correspondence between T's 
7-year product and C's 8-year product; between 2’'s 8-year product 
and C’s 9-year product, and so on for the first five age levels. This 
does not necessarily mean that the twins are one year apart in ma¬ 
turity. It indicates rather that they follow nlmost exactly 1, the 
same path in their development, with T somewhat in advance. It 
is quite probable that a few weeks alter each test, C caught up to 7”s 
stage and that in the remaining interval T made little appreciable 
advancement. T was the first to take the circular path, and r F was 
the first to make an additional center excursion after completing 
the circuit, but it was C who first responded with the typical spiral 
course. The inveterate similarity of their development is empha¬ 
sized by the fact that T's 10-ycnr product and 6 ,P s li-yeai: product, 
just alike, arc both inferior to their respective performances at the 
age levels preceding. 
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4. Draw a Alan 

At each examination from 42 months through 12 years, 15 age 
levels in all, the twins were asked to “Draw a Man,” The results 
of this simple but revealing test are illustrated and summarized below. 


T C T C 
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Figure 11 illustrates draw a man responses .it selected age levels 
from 42 months through 9 years. 

a. She of drawings, At 6, 7, and 12 years C's drawings are 
larger than T* s. At 11 years they are about equal in size. At the 
remaining ages, T draws a definitely larger man than O. T Ver¬ 
balizes her concept of bigness at the early age levels, indicating that 
size is an important factor of her concept. 

b . Facial features, C included facial features at nn earlier age 
than T and continued to represent them after T began to omit them, 
C tended to draw a curved mouth, T a straight mouth. C tended to 
draw nn open mouth, 7 1 a closed mouth. 

r. Details. T shenved a rather unusual disregard for' facial 
features and tended to draw the man as a whole, C represented 
greater detail of face and clothing, 

C was the first to add legs, features including hair, eyebrows, 
fiat and pipe. T was the first to represent the eye iris and heels, She 
was also first to draw profile, to draw five fingers, and to draw the 
arms bent. The twins represented collar or neckline, buttons, shirt, 
mi pants, ut the same age. 

A survey of this behavior from the first drawings at 4j4 years 
through 12 years, when rated on the Good enough scale shows about 
equal ability, C is, if anything, a little superior in that she has 
a total of 199 points compared with T’s total of 180 points. C drew 
more details at 6 age levels, while T drew more at 5, but C had an 
average of 4.5 more details than T for those ages at which she ex¬ 
celled, while T had an average of only 1.6 more details than G far 
those ages at which T excelled. It should be said that these ratings 
exaggerate the discrepancies. The essential similarity was actually 
extraordinarily great. 

d. Comment* by twins ns they tireiv. 

(1) . Agej 3 x /i years- in reply to, ‘"What is it?” T and G 
both replied, "A man/' find indicated by pointing that each had 
drawn the man three times, 

(2) . Age: 4 years, 

T: “Going to make a man* A big man* Like thisf J> Ex¬ 
aminer asked, "What h this?” pointing first to one cross mark and 
then the other. T replied, fi Big man. /Inother man?* 

G: Ton going to draw man too?'\ pointing to the extra 

pencil. 
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(3) . Age: 4y 2 years. 

T: Spontaneously says, “This is a nose. ]\Ioath. This is a 
big baby. Hair.” 

C: In response to questioning. “Foots, hair, month, eye, 

foot/’ 

(4) . Age: 5 years. 

T: Names, “Ifis month, his eye, his feet." 

C: Names, “live, hand, foot/' 

(5) . Age,- 6 years. 

T: Spontaneously drew a tittle girl. Examiner then asked 
her to draw a man. tr I don't knozu how to make no pants." Urged 
to try, she draws and says, “Shirt, little buttons/* Urged to finish 
the man, f T don't know hozu to make no pants/' On urging once 
more she draws saying, “Now the legs." “Now the eyes, nose, 
mouth, and hair," 

C: Spontaneously drew an Indian. Asked to draw a man 
she replied, f 7 cant." Urged, she said, "I draw him big?" 

(6) , Age: 7 years, 

T draws head, body, legs, feet and arms. When asked if she 
has finished, she draws an eye. Asked about the other eye, "It's 
on the other side." 

C draws man without arms. When asked if she has finished 
she draws the arms. 


5. Elaboration a?/d Detail 

The tendencies toward elaboration, detail, and embellishment could 
also he compared in connection with the incomplete man test and 
the drawings of a house. The results arc summarized in Table 29. 

6. Curvedness of Lines 

This proved to be an interesting and fruitful field of comparison. 
The drawing of a house naturally puts n premium on straight lines 
but also releases tendencies toward curvature. In drawing a house, 
T tends to make straight lines, G to make curved ones. T's repre¬ 
sentations of windows and curtains arc straight .and angular. C draws 
curved curtains. The cut tain pulls likewise are straight in 7 1J s win¬ 
dows, curved in CV Smoke coining out of the chimney is curly if 
drawn by C, straight if drawn by T (Figure 12). 

This difference in lines is also seen in the drawings of bubbles 
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TABLE 29 

jVUMnEfl OF DlJfAir.S INCLUDED Itf P** WINGS 



hie a lufitele m<*n test 

i years: 

T makes 2 long lines. 

C makes 7 sm*ill lines. 

*V years: 

T makes only 2 marks. 

C makes at least 6 separate marks. 

VA- 

7‘ has more details. 

5 years: 

C's man is mote detailed. 

6 years; 

C J s man is more detailed. 

Drawings of a house 

Ms 

Much the janie. T has 2 more windows but 0 has stojvs. 

7 years: 

Much the same fur both. 

7'A: 

F’s house is unadorned but 0 has si tree beside hern. 

S years: 

Very marked difference. 7”s Iiouhc has only 2 windows; 
C’s has 10 windows. 

00 

C J s house lias 9 windows, T’ a only 2. (7'a door has a 

window iii it and there is curly smoke from the chimney 
and curtains in the windows, It is rnw’h more detailed 
than r’s. 

10 years: 

Fairly complicated drawing for both, though C lias 
mure clothea hanging on the line and they arc better 


formed than T*a. 



FIG UR IS- 12 


Chimneys with Smock and Winpows with Curtains 
Shovylne a dUlinction of .eiulciihg lypitul over a period of many years. 
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at six years when T spontaneously adds a straight appendage, C a 
curved one, to each bubble. Again in the drawings of a man T 
tends to make a straight mouth, in a full-face man (except at 6 l /i 
years), while C makes a curved mouth. 

Circles appear frequently in numerous free drawings, especially 
as representations of eyes or buttons on the drawings of men, and 
as curtain pulls or doorknobs in the houses. T tends to draw small, 
/illcd-Ii) circles, scarcely larger than dots. C tends toward larger, 
wide-open circles. This difference, however, is not observable at all 
ages. At the younger ages, particularly \ l /z and 5 years, both 
children make open circles. At some of the later ages, particularly 
8 and Syi and 10J4 years, both make closed ciicles. But at 7 years, 
C’s buttons, doorknobs, and eyes and nose of man arc all open 
circles; T”s buttons, doorknobs, and eyes of man are all closed circles. 
A like difference is seen at 7^, 9, II and 12 years. 

7. Use of Color hi Drawing 

In many of the thawing situations the twins were given a free 
opportunity to use a large assortment of crayons. Twin C for the 
most part showed a much better-defined interest in color than T. 
Their utilization of colored crayons at 6, 7 and 12 years will now 
be briefly compared. 

a. At 6 years , both twins draw human figures standing on grass. 
T's picture includes four colors onlj r , and color is not apparently the 
main interest. (7's picture lias nine colors and the colors in the 
girl’s dress appear to be the main point of interest in the drawing. 
T’s figure is all black and red, lias black and red features, a red 
blouse and black trousers. It stands on green grass and a blue sky 
is overhead. G ,J s figure also is black and red in outline, with bLack 
and red features, but it lias black shoes, bi-colored socks, and a stuped 
dress made up of seven different colors. 

b . Coloring pictures at 6 years. The twins were given outline 
forms to fill in with any colors they chose. Each picture was on 
a separate paper. T colored nine pictures, G> eleven. T colored six 
pictures all red while C had only one picture all red. Each colored 
one picture all black, C had one picture all green. T had two pic¬ 
tures made up of two colors each; 0 had three. C had five pictures 
made up of three or more colors while T had none made up of as 
many as three colots. 
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c. At 7 years, T used six different colors in her drawing, 0 used 
seven. This is a small difference in actual number, but in the 
human figures T used three colors only, C had seven. The body of 
T l s figure and its features were all one color; its blouse was green 
and n letter in its hand was purple. C J s. larger figure had an orange 
head, green body, magenta legs, a red mouth, orange nose, and 
blue eyes, Other colors appeared as buttons down its front. Thus, 
though the total number of colors used in the whole drawing is not 
very different, the distribution of color is distinctive for each. 

d , Coloring pictures at 12 years. In coloring four pictures tit 12 
years there appeared less difference in the number of colors used 
though C still used more, having a total of 25 as against T’s total of 
22. As judged by three art students, T l s coloring was more pleas¬ 
ing, color combinations better, stroking more even, lines steadier, 
pressure more even, and colors clearer and more finished. 

8. Free Drawing 

Opportunity for "free 1 * drawing was frequently given the twins, 
supplementing the set drawing situations of the examination. In¬ 
teresting differences in detail and emphasis are brought out in the 
four free drawings described below. 

The first pair of drawings was made when the twins were seven 
years old. Twin T drew a girl in a library. Twin C drew a num¬ 
ber of flowers and two people. It is characteristic of T to be more 
interested in books; of C to be more interested in flowers and people. 

The second pair of drawings was made at nine years. Here again 
T represents a single idea, even though it has plenty of action. A 
.monkey is climbing up a telephone post which stazids beside a quite 
■simple house, C draw's a busy street scene. At an intersection of 
two streets stands a policeman regulating the activity of three motor 
vehicles, each of which contains a driver. Two of the cars bear 
appropriate labels and one has a license plate. Three persons be¬ 
sides the policeman and drivers appear in the picture, and one of the 
persons is on roller skates. Os interest in details and her interest 
in persons arc well represented. 

II. School Achievement 

T and C entered kindergarten at the age of 5 years, 2 months. 
They were in the same group and had the same teacher. The fol- 
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Achievement Scores of Twins T and 
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lowing year, in the first grade, they were placed in separate rooms 
which housed different sections of the same grade. They were pro¬ 
moted each yeaT but placed in different sections until they readied 
the fifth grade and moved to another district when they were again 
placed together. Thus from 6 through 10 years T and C had sepa¬ 
rate instruction- 

School achievement tests have been given the twins at regular in¬ 
tervals with the results to be found in Table 30. From six to eight 
years T scored a little higher than C in nil of the tests given, but 
after this age, differences occur first in favor of one twin, then the 
other. T is in general slightly better than C in scholastic achieve¬ 
ment, In most individual tests now T ancl now C tended to excel 
with inconsistent fluctuations. In the reading of single words, how¬ 
ever, T was always slightly better and in reading memories C was 
superior. At the age of 13 years even this consistent difference has 
vanished so far as test scorings indicate. 



V. LANGUAGE BEHAVIOR 

The language behavior of the twins came under frequent incidental 
observation, both in the developmental examinations and in the experi¬ 
mental studies, particularly that by Strayer (5), These observations 
will be briefly summarized under the following headings: (//) early 
vocalization, (£) enunciation, (c) vocabulary, (d) conversation, 
(r) epislolography, 

A, Early Vocalization 

The early records of T f s and C' s vocal expression arc meagre, 
but it is probably significant that on two examinations when the 
twins were 16 weeks old T was silent whereas C vocalized spon¬ 
taneously and also in the cube situation. During the examination 
at 24 weeks both children vocalized; no differences were noted. At 
28 and 32 weeks T vocalized more than C, but at 42 weeks C was 
again more vocal. At 42 weeks a record was made of each vocaliza¬ 
tion. T vocalized six times; C, sixteen times. Both twins vocalized 
in protest and while reaching and manipulating Lest material. G 
also vocalized while standing, but T did not. C's vocalizations were 
more varied and complicated. The actual records follow (Table 31). 

At the age of 79 weeks, prior to Slraycr's study in language, the 
following comparisons were made of the twins’ vocalizations and 
response to verbalization: 

Both T and C vocalized in brief snatches and sometimes 
reached tlu: level of expressive jargon. Both handed a box to 
Examiner dd command without gesture, and both put the pel¬ 
let into die bottle on command. Neither child vocalized in a 
situation in which her twin did not also vocalize at some 
time during the afternoon. However, Twin C vocalized a 
a little more frequently but T* s vocalizations wcie more likely 
to have social reference. 

Straver’s (5) experiment by the method ot co-twin control, con¬ 
ducted when the twins weic 18 months old, was designed to com¬ 
pare the relative efficacy of early and deferred vocabulary training. 
Briefly the procedure was as follows; At the age of 84 weeks T was 
trained daily for a period of five weeks. During this time G was 
kept in non-verbal environment. At the age of 89 weeks Twin C 
was trained for a period of four weeks and Twin T was kept in the 
non-verbal control environment, 
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TABLE 31 


Voc a i,12 ation s of T &t C: 42 Weeks 



Mmm-mmm-mnm: rhvthmic vocali- Mtn-mm-mm: (mouth open) in protest 
zation of impatience when ring is at withdrawal of ring. 

Withdrawn iiiul there is n delay be¬ 
fore presentation of the next mate¬ 
rial. Vh’uh: while banging cubes. 

/ffl-kfw: as seises handle of cup, Thah: same. 

Uh-aah: approaching pellet, Da-da-aJi-ufi, aaah: very low while 

banging cubes, 

l\Imw: again waiting for material. Ah-d/j: syllables repeated for seT'exaJ 

seconds. Mild contented vocalization a 
Gaa: while transferring ring. which quite high brenk_ sometimes in¬ 

to crowing as she manipulates spoon. 

Alt/utunrntft: impatience when mate¬ 
rial is withdrawn. Ga-da-da: with sharp upward inficc- 

tion and evident satisfaction, while 
picking up cup and bringing spoon 
to bear on it, 

Aaah: high pitched and long drawn 
out: crowing during combining ac¬ 
tivity of spoon nml cup. 

Gillt-tlli: very high pitched, while 
pursuing pullet. 

Ya-ah; ssunc, 

Trilling in front of mouth dining 
pursuit of pellet. 

DuJt: syllable starting very high and 
with sharply falling inflection (play 
with pellet). 

Da-da: short accented syllables while 
banging round block on form board. 

Ah-h<i; leaching for ring, 

G(ih-da; distinctly pleasurable, during 
standing-, 

Gij-lui-ff/i; same, standing at crossbar, 


/lJi-li: slight piotcsling quality ill 
prone position, 
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Tile following differences in language behavior were noted by 
Straycr. Although there was little evidence that the amount of 
C's vocalizations became less as the experiment proceeded, there 
was abundant evidence of modification as to the situations in which 
it appeared and of the increasing disparity between her vocalizations 
and Twin 2 T, s ns training progressed. 7 T, s vocal expressions dur¬ 
ing the control period became more social; pure sound play decreased. 
G rarely vocalized to the Examiner and never used questioning in¬ 
tonation; instead her vocalizations were of the exclamatory or sound 
play type, G gestured in connection with her spontaneous vocaliza¬ 
tions. Mimetic expression independent of vocalization also was 
developed by C- The evidences of mimetic imitation were prominent 
only during the control period and denoted an inherent communica¬ 
tiveness. 

Although at tiie end of the experiment Twin C had not caught 
up to Twin T in verbal expression, a comparison three months after 
the close of the experiment showed that the differences were dis¬ 
appearing if not entirely gone. C was then using more talkative 
jargon. Even one month after the end of the experiment the amount, 
volume, and vigor of utterances were all in favor of C. C applied 
her vocabulary more frequently and readily than T. However, 7' 9 s 
enunciation was more finished, 

B. Enunciation 

Tile differences in vocal sounds made by T and G at the age of 
42 weeks have already been noted- Straycr commented at the end 
of her experiment that T*s pronunciation was noticeably better than 
C's and suggested the importance of practice. Straycr had noted 
that T continued self practice after her training had ended, while 
G was being trained. Straycr also called attention to qualitative 
differences in 7”s and 6 M s pronunciation. T *s vowels were more 
frequently broad and full while Cs tended to be flat. Three ex¬ 
amples follow: 


Word 

T 

C 

car 

ea 

eft 

down 

lit! 

da 

go go 

So go 

ffc ge 


This difference could not be accounted for by any difference in 
training, T retained this superiority in pronunciation and at 8*4 
years it was noted that T pronounced king as king, while G called 
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it kink. At the ape of 13 years C made no distinction in the pronun¬ 
ciation of Alary, merry, marry; while T pronounced Mary and 
merry as merry, but differentiated marry. 

It should be mentioned in this connection that although the twins 
were about equal in paragraph reading ability, T lias consistently 
made a better score than C in reading single words. 

C Vocabulary 

At the beginning of Strayer’s (5) study T and C (age IS months) 
each had a vocabulary of one word “up. 11 At the conclusion of the 
experiment T had a total of 40 words; C had 30 words (age 21 —|— 
months). However, at that age the developmental examination at 
the clinic disclosed no decided differences in vocabulary. Both twins 
said “box”; both indicated their own shoe when asked "IF here is 
the shoe?”; both name tile book; and both tended to echo the ex¬ 
aminer's questions. Thus the difference in the extent of the vocabu¬ 
lary for which they had been specifically trained certainly had not 
been widely transferred to general language usage, 

During the ages between 2 years 5 months and 2 years 10 months, 
while the twins 1 language development was being observed at home, 
T was noted to use verbs describing action sooner and more exten¬ 
sively than G. Also C would persist in applying her own name for 


TABLE 32 

Uisponses to Vocabulary Tests by Twins T and C 







Age in years 



Test 

4 

4^ 

5 

6 

V/ 2 7 & s*4 9 

9^ I0J< 

n 12 

Detroit It 








Cancel 








i espouses, T 

10 

11 

13 

IS 

17 



Correct 
responses, C 

9 

8 

10 

1+ 

17 



Stanford IJinet—List 1 








Conect 








response*, T 

Correct 





5 5.5 7 6 

11 12 

13 1 + 

responses, C 

— 

__ 

__ 

_ 

5 5.5 5 5 

9 11 

9.5 12 


Correct definition of 


Five Abstract Words 
T 
C 


2 

0 


1 2 2 
0 0 1 
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an object while T was more amenable to cultural pressure. For in¬ 
stance, when the twins were repeatedly read Three Lilt}* Kittens , 
C continued to call the kittens 1 mittens slippers in spite of repeated 
correction. 

At tile age of three years when presented with an animal book, T 
named five animals; (J named four. Hut on this occasion it was C 
who described action while T merely enumerated. From that time 
on, whenever the twins have been examined, T has always excelled, 
but only slightly on UMs of extent of vocabulary, 'Idle comparative 
icsnits for ages from 4 to 12 years are summarized in Table 32. 

IX Conversation 

On togene finally conversation is preceded by jargon; and with con¬ 
versation comes loquacity, We have a tew pertinent comparisons 
hearing on these aspects of speech. On a May morning, when the 
twins were 22 months old, A,G. was privileged to witness the fol¬ 
lowing incident. 

The twins were pluj’ing contentedly with some large building 
blocks. In an experimental mood tempered with moderate restraint, 
C seized one of the rectangular blocks and brought it to bear on X”s 
head. Indeed, C hit T three limes. T began to cry rather vigor¬ 
ously. C then begun to use jargon in a remarkably conversational 
manner, phrasing the sounds in a way which suggested sentence 
structure, in inflection and form. This jargon suggested definitely 
mu effort at conciliation. Km eh such vocalized effort met with a 
prompt "No 0 and a negative gesture by 7\ This "No" was re¬ 
pented two or three times and twice T said rather distinctly, “B/rd 
girl." C, in sweet tones, resinned her persuasiveness, but there was 
no fntinnl reconciliation. After a few minutes, however, they were 
playing together with the blocks as though nothing had happened. 

The jargon stage soon disappeared. With the establishment of 
speech, which twin proves to he the more loquacious? The answer 
is found in Table 33 which records our comparative judgments based 
upon the actual amount of talking heard while the twins were under 
observation between two and five years, At the age of five years 
and thereafter the judgment is based on the recorded verbal re¬ 
sponses to the four Stanford-Bind pictures. 

The above evidence indicates that in general C is the more loqua¬ 
cious child, but that on occasion T docs talk more. On two of the 
six occasions when T was found to be more talkative, she was re¬ 
ported to ask more questions. 



78 


ghnktjc psychology monographs 


Age 


2 yrs. 4 mos* 

2 yrs, 5 mos. 

2 yrs, 6 mos, 

2 yrs, S mas. 

2 yra. 8 mos.4- 
2 yra. 9 mos. 

2 yra. 9 mos. 4" 

3 yra. 

3 yra, 1 mo. 

3 yrs. 2 mas. 
4yrs, 

4yrs. 6 mas. 

5 yra. 

6 yrs. 

1 yra. 

8 yra. 

10 yrs. 

11 yrs. 

12 yr9. 


TABLE 33 

Loquacity 

Judgments as to loquacity _ in favor of 

Mo the i reports T nioic talkative; T 

T asks more questions. 

C more talkative. 

T more talkative. . 

C more active and talkative, C 

C more talkative. L’ 

C more talkative, C 

C more talkative. C 


C more talkative. C 

C more talkative, C 

Words during play: T 123; C 263. C 

T talked more; asked more questions. T 

T talked more; appeared inoic at case T 

C described pictures more ftiJIy. C 

T described pictures more fully. T 

T described pictures more fully. T 

C described pictures moie Fully. C 

C described pictures more fully. C 

C dcsciilicd picLurcs more fully. C 

C. described pictures more fully. C 


E. EwSTOLOGRAPIiY 

When T and C were seven years old, we asked them to write two 
letters, one to A.G. sind one to J.RJI. At this time C’s penmanship 
was larger than IT's. C"s writing filled the two sheets of paper given 
her for the two letters, but T *s covered only a little over half of 
each sheet. Nevertheless both of T l s letters were longer than C’s 
in content (Table 34), 

TABLE 3+ 

Number of Wok ns in Letters Written* 

T C 

Letter to A.G, S6 + P.S. 22 16 

Letter to J.K.H, 47 20 


A slight difference in social attitude and finesse of expression was 
noticeable. 


T to hR.lL 

Why don't you come and sec us sometime if you will come 
over to my house sometime I will be glad, I think if you will 
come over my sister will be glad. I wisli you will write a letter 
to. My sister wrote a letter to. 
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C Jd j.jul 

1 ciidnt sec you for a long time I wanted to see you are you 
working are you feeling good. 

T's letter is more direct, specific, and shows less concern for Lite 
recipient. C’s is more subtle, pleasing, and shows more concern for 
the recipient. Their letters to A.G. showed the same differences. 

Since the above letters were written, the twins have of their own 
accord written us on If occasions. On 10 of Lhc 3+ occasions the 
letters have been written hy C, T alone wrote on only two occa¬ 
sions. On two occasions C wrote to A.G., while T wrote to H.T. 



VI. PERSONAL-SOCIAL BEHAVIOR 
A. Response to Training and Home Environment 

T find G received no consistently different treatment up to the age 
of 46 weeks. They were first in a hospital and then in a child care 
institution. As normal) healthy, attractive [.wins they were each 
given more than ordinary attention, but neither appeared to he 
favored. In fact, as infants they were so easily confused that if 
we had not had their palm prints we might fear that in some un¬ 
guarded moment, they bad been confused. The nursery usee) ad¬ 
hesive tape encircling the wrist of Twin T for identification purposes* 

Just prior to 46 weeks of age, T and G were both isolated from 
their ward mates due to a mild infection, T was released sooner 
than C. While C continued her solitary isolation for a brief period, 
7 1 was returned to Lhc nursery. T, moreover, daily received 20 min¬ 
utes of individual attention while she was trained (by H. T.) in stair 
climbing and cube play, an arrangement which continued for six 
weeks. That T responded to this special attention was shown by the 
fact that T's responses to H. T. became so vivid that it was possible 
to distinguish T from her co-twin “by the outgoing gestures of social 
greeting. 11 (Although H. T. has been deliberately impartial to the 
twins, T still elects H. T. when choosing a partner.) 

C's delayed training at the age of 53 weeks was only 10 minutes in 
length as opposed to 20; and was continued for only two weeks. 
However, even during this short period C became socially so responsive 
that on occasion T and G were mistaken for one another. During 
this experiment although the twins were at times equally responsive, 
T continued to be more outgoing, more vivid and more reactive in 
social situations than C, particularly with reference to H. T. 

It was not surprising then that nt the age of 18 months, just prior 
to Strayer’s experiment, that T*s vocalizations showed more social 
reference. In Strnycr's language study T was again the first to he 
trained, and during her training T spent 4^4 hours a day with L.C.S. 
as contrasted with C's 2?4 hours. Although every effort was made 
to make the non-verbal environment of C as social as the verbal 
experiences of 7 1 , the very nature of the language training resulted 
in more intimate social stimulation for T. During the experiment T 1 
and C "minded” equally well. No special disciplinary measures were 
necessary for cither- 

At the age of 26 months the twins were taken home, where their 
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newly acquired stepmother, unfamiliar with small children, had 
difficulty with discipline. T became prankish ami received more- 
punishment: while G was favored and pointed to as the model, C 
was talked to more and was also held more often in the lap. On 
advice, the mother became less discriminating bill lias continued to 
favor C . 

When T and C were eight years old, a half-sister was born. 
Neither child showed any evidence of jealousy. C was more com¬ 
municative about the sister and referred to her accomplishments as she 
developed more than did T. The sister has likewise responded more 
positively to C than to T, It is C to whom the sister goes when in 
trouble and it is C who can more easily quiet her. As the twins grew 
older, it was T who preferred to stay overnight or spend the week¬ 
end with her grandmother or aunt, while C preferred to stay ai home 
and help care for the young sister. 

While it is C who talks about her sister, and tells of their grand¬ 
mother's illness and death, it is T who answers factual questions. 

A recent report of the twins home behavior was given as follows 
by the stepmother: C lias more patience than T with their younger 
sister. The sister will always go to C rather than lo T. In the home 
C is the more sympathetic, more affectionate, and more obedient. G 
is also neater: when C starts a task she finishes it, but T docs not. C 
made a crocheted lace cover for the table; T started to crochet a wool 
sifglian but tired of making it and showed her mother how it could 
he finished. At home T spends more time reading than does G . T 
appropriates the Sunday paper. 

Both twins belong to the 4H Club and are equally proficient at 
their dress-making and cooking tasks, but it is C who helps T with 
an intricate or dextrous bit of sewing. Clearly It is C who fits into 
the home better than T, while it is T who finds her greater interest 
outside the home, 


B. Sociality of Attention 

A previous chapter made note of certain differences in the dis¬ 
tribution of attention displayed in relatively impersonal behavior 
situations such as cube construction. 33ut no behavior situation is 
entirely impersonal when there is someone around. The twins have 
been rarely alone as individuals. Nearby there lias always been a 
co-twin, and not infrequently an observer or an examiner. It now 
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become* pertinent to ask how did the twins compare with respect to 
their attention to a neat by person, whether co-twin or adult. 

Fortunately the cinema records furnish irrefutable objective evi¬ 
dence in answer to this question. Many feet of fibri were carefully 
analyzed (by L.13.A.) to determine the moments and amount of 
diversion of attention from the task in hand to a person, The ac¬ 
companying graph is based upon the records of developmental ex¬ 
aminations made at eight age levels from 28 weeks to 33 months. 
The total comparable examination time was determined, and then the 
per cent of total time spent in loakhiff at the examiner was computed, 
Under the uniform and highly controlled conditions of these examina¬ 
tions, the figures must be regarded as furnishing a significant index 
of sociality of attention (Figure 13). 


PER GLUT OF TOTAL 

available TIME. 

SPENT IN LOOKING TWIN T 

AT EXAMINED -j £ 



FIGURE 13 

Comparative Time Srknt in Regarding Examiner 
Cinema records of eight ngc levels were analyzed and quantified to determine 
the amount of visual attention to the examiner. One or more identical 
situations were compared and averages calculated at each age where mensur¬ 
able differences occurred. The graph shows the percentage of total time spent 
in looking at the examiner. 


L A Unit] on joy the Examiner 

The graph shows that at only two ages (12, 15 mos.) T spent 
more time looking at the Examiner than did C. Almost invariably at 
other ages C spent at least twice as great a proportion of the available 
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total time in looting at the Examiner. This is not to be interpreted 
as negative behavior. It represents a disposition of attention. 

2, Attention for Go-twin 

Not only the Examiner receives a good share of C 's attention. Her 
social regard also winders from die stimulus test object to her co- 
twin, But the reverse of this dots not hold, T is as sparing of her 
social regard for her co-twin as she was of attention for the Examiner. 

A summary view of the extent to which C*s attention to T exceeds 
T 's attention to C may be obtained from Table 35. The table is 
based on cinema and stenographic records. A check indicates in each 
instance which twin paid the most attention to the other. 

3. Social Regard in the Pellet Situation 

At the age of 38 weeks, a sequence of 46 seconds, of pellet behavior 
was recorded by cinema, A chronomclric film analysis tabulated in 
parallel columns, reveals the interesting fact that T regarded the 
examiner for 1,12 seconds as opposed to 4,52 seconds for C (Table 
36). This record is typical of C’s greater social permeability. The 
table also brings out the fact that T spends more time in actually 
directing hand movement toward or manipulating the pellet (45 
seconds out of 47), whereas C directs movement toward or manip¬ 
ulates the pellet only 32 seconds out of 47, 

4. Social Aspects of Stair Climbing 

A similar analysis of stair-climbing behavior (at 80 weeks) reveals 
the same characteristic differences with respect to social reference 
(Table 37). T climbs the stairs and pays no attention to C. C 
attends to T, and spends five times as much time in looking at the 
examiner as does T (11.42 seconds versus 2,30 seconds out of an 
available 23 seconds,) 

5. Social Reference in Performance Tests 

The difference noted in the infant examinations is detectable in the 
cinema records of performance test situations at the age of 13 years 
as shown by the following comparative tables (Tables 38-30). At 
the last of these examinations it was noted that C not only smiled 
oftener; she smiled more broadly. She looked up at one of the 
Examiners, smilingly, after nearly every situation. This behavior 
was not seen in T. 



TABLE 3 
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7VWJLE 36 


Social Regard Pellet MniAvioH, Ark: 38 We eks 
T Time iu Sccomh C 


Reaches far C } s pellet 0.00 

Looks at own pellet 1 -62 

Reaches for pellet, Jt, hand 4.68 

Scratches at pellet 5-00 

Still scratching at pellet S.55 

Closes hand on it P.OO 

Reaches for it again 11.42 

Doesn’t pick up though hand 

closes on it 12-24 

Finally succeeds in 
picking it up 15-36 

Regards pellet in hand 16,00 

Taps pellet on table lop 17.06 

Brings pellet to side rail 20.24 

Starts to lift to mouth 22.06 

Lowers toward tabic top 22.68 

Looks at her left hand 24.56 

Looks at pellet, at rt. hand 26.50 

Loses pellet in lap and 
looks for pellet 30,St 

Looks at pellet, rc-presented 31,18 

Reaches for, left hand 32.62 

Puts left hflnd on pellet 33.24 

Pokes at pellet 35.12 

Scratches table top 37.81 

Hand re approaches Pellet 39,1? 

Scrapes pellet towaid self 40.68 

Draws off table top in list 41,56 

Puts hand, with pellet, behind 

her and regards Ex. 45.50 

Looks back to table top 46.68 


Situation 


0.00 Reaches for pellet 

1.62 Louts at if’s pellet 

4.30 Still regards 7*’s pellet 
5.24 Looks at her own pellet 
(j.f£ Looks nt Examiner 

7-12 Looks at Examiner's hand 
8.06 Looks at pellet 

8.62 Looks nt her own hand 

9.30 Looks at Examiner at left, until 


12.75 Looks back nt pellet 

13.62 Looks over nt T 

15.62 Looks nt pellet 

15.56 Reaches for pellet with right 
h and 

20.12 Places hand over pellet 
2L06 Closes hand hut pellet 

22.56 Hand over pellet again 

23,30 Points at pellet 

26,06 Fingertips to pellet 

27.62 Withdraws hand 

29.06 Reaches for pellet again 

32.00 Closes hand on pellet and picks 
up 

33.62 Opens hand and drops pellet 

36.62 Regards pellet or hand 

39.68- Looks at rc-prcsented pellet 

42.00 Reaches for with left hand 

44.00 Scratches, at pellet but misses 
46,50 Pokes at pellet, contacting it 
ids at 47.00 


C. Sociability 

In early childhood both children were unusually trainable anti 
generally good subjects for study. Now one and now the other would 
develop a teasing spirit but in general C a little more frequently than 
T has been given to playful teasing. 

Their response to other children lias been observed on many oc- 
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TABLE 17 

CoMP'AnATivn Analysis of Stair Climdink Riujavior, SO Wrhks 
T Time itt Set-omh C 


Starts to climb stairs 

0.00 

Looks at Examiner. Doesn't climb 

Both feel on stair one 

1.S6 

Looks at T 

Doth foet an stair hvo 

3.42 

Looks at Examiner t at T, at Examiner 

Both feet on si ail 1 three 

6.36 

Watches T 

Both feel on stair four 

9.00 

Looks at T 

books nl Exit miner 

9.06 

Turns and looks low aid camera 

Climbs onto crib platform 

12.56 

Still look jug i)t camera 

Regards doll on platform 

13.00 

Looks at Examiner 

Moves about on platform 

17.00 

Starts toward stalls 

Lies prone on plalfonn 

nus 

Looks at Examiner 

IVonc, looks nt Examiner 

21.30 

Starts to climb stairs 

Looks at Examiner who place* 
her sitting 

23.36 

Has reached second stair 


Situation ends at 23.36 


TABLE 38 

Cqmparaiivk Analysis of Fkkf Construction with Cunua, t3 Years 


T 

Time hi 

See&vJj C 

Cubes presented 

0.00 

0.00 

Cubes presented 

Regards cubes 

0.06 

2.06 

Looks at T 



4,50 

Regards cubes; smileH 

Starts to build 

8.42 

13.87 

Smiles at Examiner 



22.00 

vStarta to build 



35,24 

Finishes simple structure 

Finishes complex 


35.30 

Hands in lap 

structure 

40.00 

40. Of) 

Looks* at twin 

Looks at cubes 

40.62 

42.00 

Looks at cubes 


Situation ends at 

47.56 


Dhhib/itlov of ye paid 
T 

Looks at Examiner .12 sec. 

Looks at Co-twin .50 

Looks nt Cubes 42,63 


C 

8.56 see. 
3.50 
33.42 


TABLE 3 9 

Analysis or Rkgarp during Whole Cinfma, l2 n and 13 4 Years 


T C 


12 11 years. No. times regards Examiner 1 2 

No. times si»iJes 1 6 

13* years. No. times regards Examiner 22* 23 

No, times smiles 9 20 

No. times regards Co-twin 2 3 


*T looks uj? gravely for instructions. 
C looks up and smiles at Examiner, 
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casions. When they were 3 years, 3 months, old they were each 
brought at different times into a room where a child of their own age 
was playing with a doll carriage. C struggled for the possession of 
the carriage, offered the child a “cup of lea” to distract her, and 
finally secured the carriage. T made no attempt to get the carriage 
but helped die child, take it down the steps and the two played co¬ 
operatively with the dishes. 

Their second grade teachers reported that in the play yard T 
sought out C and played with C’s friends. G was more of a leader 
and more aggressive. She was less shy and more likely to mix with 
other children than T, C was also considered not as sensitive as T . 
Neither showed any signs of jealousy and bath were sympathetic. 
C worried particularly if another child did not have the necessary 
equipment for games. 

In tile seventh grade, their teacher reported that T and C were well 
liked by the other children who were proud of the twins. Site 
thought that the class would resent it if the twins were scolded. 
Usually she observed more children around G than around r J\ C was 
definitely more popular with the boys, one of whom helped her with 
her grammar in which she was behind the rest of the class. G sent 
him three valentines in the spring! Roys sitting near T received 
no special attention from her. 

T whs more sober and depressed than C, so lbcir teacher considered 
how she might remedy this. She called T to her and asked whether 
she had any special friend. T said that she did not have one, that 
she liked all the pupals, The teacher then suggested that she herself 
would be T’s special friend, T beamed at the idea and her mood 
became brighter. Her classmates apparently noticed a change, for 
when they were discussing the radiance in George Washington's 
portrait one of the pupils commented, "When the twins first came 
here to school it teas G ivho smiled more; now T smiles more” 
Just at this time T was chosen as sprinter on the school team while C 
did not nm fast enough to make the team. This further stimulated 
T so that on her following visit to the Clinic she was even move 
animated than C. 

A few supplementary observations bearing on social independence 
may be added. Beginning at the age of 79 weeks both twins were 
fearful of strangers and of being alone, At 79 weeks of age C was 
more disturbed than T by a strange situation hut this difference may 
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iiavc been conditioned by G”s isolation because of an infection. On 
their clinic visits both twins cried so lustily when put in separate 
beds for their noon nap that they were allowed to rest together. 
They quieted in a similar mantiei when reunited. Up until school 
age they could not he left alnne even though together, without being 
very disluibed. 

When the twins were 3 veins, 3 months old, their mother reported 
C to he the liravel. "AV/c tootthl have gone out hr (he dark when r T 
luouhl nut" 

At the age of 3 years, l 1 months, both children showed fear of 
their kitten ami both slowly overcame this fear. When they were 
about 12 years old C was afraid to stay with her sick grandmother, 
dreading that she might die, while T did not share this fear. Uut it 
must be remembered that T hud formerly spent more time with her 
grandmother while G prefened to stay at home to mother her younger 
sister. 


IT INTKR-Twi n Dominance 

Whenever two or mure are gathered together, the problem of 
rivalry and dominance rmerges. This is true even of twins us alike as 
T and C. In this paii the similarity is so thoroughgoing that the equi¬ 
poise is almost perfectly symmetrical. Rivalry and dominance arc 
lost in reciprocal imitari veness mu) mutual adaptation- Dominance 
is subtle and inconspicuous. Kvcn persons well acquainted with the 
twins arrive at their judgment reflectively and not very emphatically. 
A ruble of judgments as to dominance follows (Tabic 40). 

TAUIX -M> 


Age of twins 
in ye ms 


2)4 

M.P. 

"f.’H attitude more dominating. 1 ' 

3 

CMJ. 

"C is the mote aggressive and the more talka¬ 
tive; claminceiing ivmiltl not be the word for 
she is too quietly dictatorial in hei manner." 

■J 2/3 

Mother 

"(' dominates T/' 

6 

A.O. 

“If anything C was the dominant twin." 

8 

Tcachci 

“C is the lender. 11 

10 

M.M. 

“if cither twin takes the lead I would he in¬ 
clined to say it was C.” 

12 

0. 

J.v the dominant twin.” 

12)4 

Mother 

“7 T always waits for (> to start." 

13 

1I.T. 

°C presents herself for measurement fust." 


Judgment 

hy Comment 
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Although the degree of dominance is very slight, it is significant 
tlmfc all the judgments without exception point to G as tile dominant 
twin. There is / actually a great deal of “give and take' 1 between T 
and C, It should be noted that it is T, not G\ who gives the cue in 
tap dancing, and it it? T who manages their community purse and it 
is T who is less confused about directions. Yet in spite of this it is 
C, the more social child, who appears to dominate her otherwise moic 
able twin. 

An excellent example of the personal interaction of T anil C is 
provided by a continuous record of their behavior in one of the 
observation rooms of the nursery when they were 3^2 years old. 
Tlie record covers a period of seven minutes, and all of the vocaliza¬ 
tions verbal and otherwise arc included in the parallel column 
inventory (Table 41). 

Inspection of Table 41 shows that T is motorwisc more active. 
She moves about mote and handles the physical objects in the environ¬ 
ment to ,i greater extent than C. Socially, however, C dominated the 
situation, On six occasions she gave orders to her co-twin. T gave 
only one order. T complied four or five times with C's orders, only 
once did she rebel, saying 'Wo no JJ and turning to the rulult observer 
(O) seeking a way out, T was emotionally more expressive, scream¬ 
ing, shouting and laughing. G was relatively more controlled. But 
that n fundamental reciprocity prevailed is clearly shown by the fact 
that T trundled C and C trundled T in the baby carriage. 

An example of the way in which C manages this domination is 
pertinent, The twins at age 12 years were waiting for their father 
to take them home, T picked up a book of riddles and read them, 
nuiking C guess the answers. Finally C asked for her turn, look the 
book and asked T the riddles but left out a clue in each so that T had 
difficulty in answering. Another method used by C is that of passive 
resistance. T was sleepy one evening and wanted to go to bed, but 
she was unwilling to go to bed alone. C did not give in and finally T 
went to sleep in her chair. Undoubtedly it is G 's more passive as well 
as more social nature which makes for her more effective domination. 

E. Productive Humor 

Reference has been made to the greater propensity to tease ob¬ 
served in G. This tendency may be correlated with a greater fund of 
humor. At years, S, 8 years 10 months, and 9 years of age T and 
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TAULE 41 

Free Play Situation Illustrating Inter-Twin Dominance 

Age: V/i years ^ Time; 2:32 p,m,-2i39 p.m. 

Carnage, table and chair in mom, 

Twin T Twin C 

T grabbed the carriage. C pulled die table towards the screen. 

Said, "Help me carry it," T com¬ 
plied. 

Jlotli pulled the table, Limed it upside down. 

One twin crawled inside It. 

T cried loudly. 

Observe): "Get it up straight. 1 * 

Tabic was tinned aright, 

C cried, "My babyl My baby/” 

T screamed. Han to carriage. 

T sat inside the carriage. C pushed her twin in the carriage. 

T got out, C sat inside the carriage, 

T pushed her twin in the caninge, 
up to 0 who stood looking out 
window. 

T walked to the table, put the chair 
under the tabic. 

“Now you get in” "Now you get in." 

"Wall tiff I push the chairs” 

"Put the carriage here. Co vie on," 

T complied with C 's request. 

Doth pushed the table. 

C sat inside the carriage. 

T fitted C's drew in the can sage. 

T pushed her twin in the carriage, 

"Get in there'' 

"No, no” T walked around room. 

To 0: "I want a drink of water.” 

To O; "I •want to see out” 

0 picked her up to see out the win¬ 
dow. 

"Come on. You sit down." 

T complied, and climbed into car¬ 
riage. 

"You be the baby." 

C pushed her twin in flic carriage. 

While being pushed, shouted, "Girl. 

Girl" to 0. 

G took T out of the carnage. 

C climbed in, got out, got hack in. 

T dumped her twin out of the car¬ 
riage and laughed. 

"Going bye-bye." 

LufL the room with 0. 



GENETIC PSYCHOLOGY MONOGilAl’HS 


92 

G were asked to draw a funny picture, At V/s years C 's picture and 
tier explanation was definitely the more humorous lo an adult. 'This 
and their subsequent drawings r>f hnny pictures sire described briefly, 
as follows (Table 42). Drawings at 7)4 and 8 years are illustrated 
in Figure 14. 


TABLE 42 

Responses to "Draw a Funny Picture 1 ' 

T Age: 7/ years C 

Drew two boys, brisily hair, ench Drew a hoy and a house. The hoy 
holding h balloon. She said, "The appealed to be grinning. She said, 
hair is funny” "This boy is supposed to go to school 

but he is going home, 

A go: 3 years 

Both cliildicn drew a child going home instead of 
going to school. (6 T ’s funny picture at 7/i years 
had been laughed at while T* s had not!) 


Drew a house lipped over on one 
side. She sjikl, “The house is almost 
falling down and the people are still 
living in it/* 


Age: S years 10 months 


IJrcw a boy holding something at 
arms' length, She said, "The bay 
<when he goes to school doesn't hold 
his book in his arm—holds if in 
his hand. Instead of going to school 
he goes home,” 


Age: 9 years 

Drew “An old lady a oho has long Diew "A mgn who hasn't any eyes." 
hair and ha hair isn't combed and 
she has a cane/* 


TABLE. 43 


T 

Sad picture* 

Drew n girl crying with arms hang¬ 
ing down at her side, It was sad 
because "The girl was walking along 
the street crying because a boy 
threw stones at her, He was throne* 
\ng stones in the air and one hit her 
on the head/ 1 


C 


Drew a boy with arm's raised. It 
was sad because, “The boy's hsl ftis 
way,” 


"Draw What you Like Best.” 

Drew an apple with a stem. '7 like Drew u house. 1f l like to draw (ha! 

an apple best because it's sweet/ 1 the vn )> hrst hr muse J Jibe to dranv 

lines ami try to make them straight/ 1 
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FIGURE 14 

“Draw a Funny Picture" : Compariytwe Products \t 7 1 /! and 8 Years 

Neither twin shows much humor in her drawing. Any differences 
which may be formulated are too interpretive to receive comment. 

At the age of S years 10 months, by way of contrast, T and C were 
also asked to draw a sad picture and then a picture of what they liked 
best, with tlie result indicated in Table 43. 

F. Phantasy 

The power of producing associations and creating imagery was 
tested by means of the Kcnt-Rosanoff Associatio?i Test and by the 
Rorschach Test. 

The Kent-Rosanoff Association Test was given to T and C at 8, 9, 
and 10 years 10 months. Identical responses were given to the 100 
words as follows: at 8 years, 16; at 9 years, 24; and at 10 years 10 
months, 27. T 's responses tended to be more usual than C's as shown 
by the comparison in Table 44. 

It was also the subjective impression of the examiner that T’s as- 
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TABLE 44 

Twin T T'win r; 

Frequency of response at 8 9 10 1[J years 8 9 10 tu years 

Under ten 35 32 10 66 36 23 

Over one hundred 35 45 44 20 39 36 


sociations we re the more obvious while C’s were more difficult to 
understand. Between the ages 9 years and 10 1<J years, T changed 
her response in three out of four instances; whereas C changed hers 
in only one out of four instances. However, neither twin could be 
said to show any significant deviation from the normal. Just as 
C 's funny drawings needed her interpretation to make them funny, so 
her associations on this, test would be better understood if her as¬ 
sociation were explained. They were unusual but they did not sug¬ 
gest a disturbed personality. 

Now, at the age of 13 years, T appears to make her adjustments by 
assuming a don’t-care attitude and turning to another interest, while 
C makes greater effort to conform. (Their mother reports that if 
anything goes wrong, C puts her head down while T pretends not to 
care.) Whether these differences are a matter of circumstance or 
genuine individuality can only be a matter of specula Lion. The more 
sclf-ccntcrcd interest of T is also evident in her wearing of jewelry 
which C lias never displayed to a similar extent. 

When T and C were 10 years 10 months old, and again when thcj r 
were 12 years old, the Rorschach Test was administered- Their 
responses were scored as given in Table 45, 

Their responses at 12 years were more similar than at 10 years, 
10 months- Although at 12 years their responses were very similar, 
characteristic differences were apparent. On each occasion C gave 
the greater number of whole responses; T the greater number of de¬ 
tailed responses- C 1 s responses were, less frequently than T’s, related 
to form; G's were, more frequently than T’s, related to movement. 

T’s and C 's responses to the third picture of the Rorschach series 
arc typical of these differences (Tabic 46). 

Thc test responses at 10 years, 10 months, of age have been sub¬ 
jected to a blind analysis by William and Mariam Orbison, both of 
whom have had experience with the Rorschach. They judged T to be 
the more direct, and the more easily confused ] while C was judged the 
more intelligent, the narrower in her interests, the more imaginative, 
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TABLE 45 

Response to Rorschach Test 




JO 10 

Age in years 








12 



T 


a 


r 


G 

Number of responses 

22 


19 


21 


23 

Stimulus selected (%) 








Whole 

4 


16 


5 


8 

Detail 

92 


79 


95 


87 

Detail, ordinary 

Detail, rare 

4 


0 


0 


0 

0 


5 


0 


4 

Determinant {%>) 








Form 

U 


21 


66 


56 

Movement 

0] 


10l 


9] 


9] 

Movcment-form-color 

0 0 


5' 

62 

0 

[ 9 

4}17 

Form-movement 

0J 


•wJ 


oj 


4i 

Color-form 

4 


5 


9 


4 

Form-color 

9 


5 


0 


9 

Chiaroscuro-form 

0 


0 


9 


0 

Forni'diiaruscuro 

0 


0 


0 


4 

Chiaroscuro 

0 


0 


0 


4 

Color space 

0 


5 


5 


4 

Content 








H nman 

0 


16 


5 


9 

Human detail 

4 


0 


0 


0 

Animal 

41 


57 


24 


26 

Animal detail 

0 


0 


5 


9 

Objects 

32 


0 


5 


4 

Others 

13 


26 


60 

, 

52 

Miscellaneous 








Per cent of F + 

56-61 


61-82 

78-81 

38-73 

Movement: Color 

0:2 


2:2 

3:2 

3:2 

Per cent popular response 

4 


15 


9 


17 

Per cent space responses 

4 


0 


0 


0 


TABLE 46 






Responses to Picture 3 

of the Rorschach Series 


T 

A ye: 8 i0 years 



C 


“Middle of a red butterfly.” 


“Two 

birds 

trying 

to get 

n bug, 

“Two sides black, looks as 

though 

looking at each other." 


branch of a tree." 







(Tunis it sideways), “Dag with a 







long rail.’* 









Age: 

12 years 




ibbon in 

“Lions” (upper side). 

“Two birds 

and there’s a \ 

"Thing of cotton v (lower 

center.) 

the 

rrifcMfe. 

Hath want it. 

Putting 

“Skeletons” (figures). 

hands into a tub.” 
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the more interested in people, the more perseverative, the better 
adjusted, the more concerned about separation from her co-twin, the 
more moody, and the more dominant twin. 

G. Self Estimates of Personality Traits 

When the twins were 9^ years old they were deemed to have 
sufficient insight to use a self appraisal rating scale. They were given 
Rogers' Test of Personality Adjustment, in which the subject rates 
herself on a scale of from one to ten as being like or unlike, and as 
desiring to be like or unlike, a certain standard. The rcsulls of this 
test follow. 

T was more conservative in her responses and tended to rate her 
ideal nearer to herself. She made an average difference of 1.5 points. 

C was more extravagant in this respect and she showed an average 
discrepancy of 3.00 points. In general their replies were highly similar; 
both scored low on personal inferiority and average on family ad¬ 
justment; C was average on social adjustment, T was low; C was 
higher than T on daydreaming score (Table 47), 

TABLE 4-7 

T ~~ C 

7.3 low 
11 average 
8 average 
<> high 

Differences in responses to the specific questions reveal personality 
differences highly consistent with the sum total of the examples of 
personality manifestations, T wants lobe a (a) teacher, ( b) store¬ 
keeper, (r) nurse. C wants to be a (a) teacher, (£) princess, (r) 
singer. 

These probably represent true differences. It is significant that 
each wants primarily to be a teacher. Their second choice illustrates 
T's practical nature and C's imaginative tendencies. The third choice 
emphasizes differences which are actually realized. T stayed with 
her grandmother when she was ill; C has more talent in singing and 
whistling. 

The only member of her family whom T would take with her to a 
desert island is her little sister, Marie; while C chooses only T. 
Another question relating to friends shows that T wants a few good 
friends, while C wants many; also T considers that she has a few 


Personal adjustment 6 low 

Socinl maladjustment 7 low 

Family maladjustment 7.5 average 

Daydreaming 5 average 




ARNOLD GESELL AND HELEN THOMPSON 


97 


good friends, but likes best to play with a crowd. C considers that 
she has many fiiends, hut likes best to play with one or two others. 

Another answer which may be significant is that T thinks one has 
the most fun in life when a young child; while G thinks there is most 
fun between 9 ami 12 years. Was T happier when she was younger 
than she is now? It is true that she was formerly more exuberant 
than C, while now she frequently seems n little depressed. 

G rates Jieisclf higher an prettiness than 7 1 rates herself. G really 
is prettier and probably has beard others comment. G also rates 
herself higher on the question of brightness than T. C also indicates 
greater aspirations to brightness than T. Is this an evidence of T$ 
“don't care” attitude? Both twins think that their father’s approbation 
would be won first by good school marks, G thinks her mother would 
be influenced most by prettiness. T thinks her mother would, like her 
falher, be influenced most by good marks. 

The only other difference in the test was with respect to day¬ 
dreaming* T rated herself average; G rated herself high. We have 
already noted that C wished to be a princess, as her second choice. 
These replies are consistent with our impressions of the two children* 

Their attitude toward boys is shown by the following: T rejects 
the notion that hoys like her; C does not accept or reject the notion, 
T would not like to be a boy; G is indifferent. T rejects the notion 
that she has lots of boy friends; C does not reject or accept the notion. 
Both children definitely do riot wish to have boy friends. Both 
children think that girls like them better than hoys. 

The fact that in general C was more extreme in her estimates than 
T makes the above differences with respect ro attitudes about boys 
significant. C evidently lias a more positive attraction for the op¬ 
posite sex than T. That this is true is borne out by the fact that C 
now lias a boy friend, while T who has had the same opportunities to 
develop boy friendships has not done so. 



VII. COMPARATIVE CPIARACTERIZATION 

A concise comparative characterization of the twins will bring 
into focus the differences which it is our chief tusk to interpret in the 
concluding chapter. Such condensed characterization will inevitably 
tend to exaggerate the magnitude and extent of the differences, The 
reader must again be reminded that the differences which have been 
established by long and zealous inquiry finally prove to be so slight 
that they would be set down as similarities if they were encountered in 
n study of 11 nselected children or even of ordinary siblings. But T 
and G arc extraordinary siblings, indeed, and the very completeness 
of their identities imparts added significance to any stable difference, 
however slight, which can be firmly validated, 

A. Physical Characteristics 

Almost indistinguishable in appearance, both in countenance and 
physique, T was slightly taller at every age except at 3 years and at 
llJ /2 years, when C measured taller. In body conformation C is 
stockier by measurement if not perceptibly. Throughout the first 
nine years, except on three occasions, C also weighed more than 7\ 
Thereafter T became and remained heavier, At birth the weight 
difference was only 3 ounces (Twin F, 5 pounds 6 ounces ; Twin G, 5 
pounds 3 ounces). 

The prepubertal crossing of the weight curves is undoubtedly cor¬ 
related with a small but consistent degree of relative acceleration in 
T, evidenced in the fact that tile first tooth came first in T ; her 
permanent teeth likewise erupted earlier; and menarche arrived sooner. 
If speed is an advantage, the tempo was in her favor; but the two 
melodies remained the same: the order of dentition (which is the 
equivalent of maturational melody) for the first 12 permanent teeth 
was apparently identical! 

With respect to the skin and its appendages, the similarities of 
T and G are so thoroughgoing that no significant difference could 
be discovered. Eye color, hair color, hair structure (based on 
microscopic determination of diameters, cuticle, medulla, and dis¬ 
position of pigment), palm and finger prints, all show a truly remark¬ 
able degree of likeness. 

In visual functions, however, T is somewhat superior. Her 
focussing is slightly more accurate, tier fusion better, her oculomotor 
abduction and adduction better. In hearing, the twins are virtually 
equal, with only a slight normal loss in each car. 
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The health histories of the twins are very similar. They usually 
shared all illnesses, such as upper respinitory infection, measles, chicken 
pox, colds, influenza. One attack of otitis media and pyelitis was con¬ 
fined to C. Hypertrophied tonsils, followed by tonsillectomy were 
confined to T. In general, T has shown greater susceptibility to 
upper respiratory infection and slower convalescence after infection. 
But even under the stress of a grave illness in infancy, they weighed 
alike to a gram, on two occasions. During the two weeks* period of 
their hospitalization their weight curves rose and fell and interwove 
with such close correspondence that they actually crossed at five points. 
This testified to substantial substratum of somatic identity. 

B. Motor Behavior 

Both in the execution of patterned movement and in general motor 
dcmcanor there is a consistent difference mostly in favor of Twin T. 
Tills difference is dctectible by acute observation and by minute 
time-space measurements. T lias been posturally more alert since 
infancy. 

Twin T was born a half hour after Twin C and immediately 
after birth she was, by the hospital record, “very active." As a baby 
her bodily activity was slightly more advanced and more ionic. In 
tap dancing she moves more vigorously and terminates her terp- 
sichorcan pattern with more finish and completeness. Mo tor wise she 
tends to be more tense as well as alert and more prone to “nervous" 
overflow. Her manoeuvres in manipulation in infancy were faster; 
her pick-up prompter. She still is quicker on the trigger and leaves 
C behind in a 50-yard dash. She also places pellets in the boltie 
with more dispatch. 

The pellet test makes demands upon motor drive and speed. In 
general, however, C is superior to T in fine motor coordination. She 
shows more interest and skill in precise manual tasks. She manages 
a pair of small forceps with more delicacy; she holds pencil and 
pen belter; she is moie adept at crochet work. 

C is unquestionably more relaxed, more biclextrous, and more 
given to symmetry of poise and attitude. T displays a more pro¬ 
nounced functional asymmetry: she cocks her head to the left when 
she writes, she lilts her paper and she slants her letters. C confronts 
her paper more squarely, holds her head straight, and writes more 
nearly vertically. She shows less emphatic unilatcrality both in hands 
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and feet. T’s uni laterality is better defined and, ontogcneticaliy, was 
established earlier. These motor disparities arc perhaps the most 
objective and pervasive which our study lias revealed. They have 
developmental as well as dynamic significjtncc. 

C. Adaptive Behavior 

No marked difference is discernible in rate of mental development 
as reflected by the DQ 's and IQ's assigned at 22 advancing ages. T 
has a slight edge on C in intellectual abilities, when comparisons are 
made on the basis of speed of performance, concentratedness of at¬ 
tention to focal stimuli in problem situations, interest in tilings versus 
persons, repeating digits backward, ball-and-field tracings, scholastic 
achievement, rending of single words, intentness, and drive in con¬ 
structive tests. 

But both in tile aggregate and individually these differences, 
though consistent, are slight. They arc partly offset by equally con¬ 
sistent superiorities on the part of C 3 when comparison is made on 
the basis of pencil tracings of simple paths, supplying detail and 
elaboration in drawings of a man, of a house, and of the incomplete 
man; in utilization of colors; interest in persons versus tilings; digit 
recall; recall of reading memories. 

There is also a distinguishable difference in the style or deployment 
of adaptive attention, whether in problem-solving situations or in 
spontaneous constructive activity. T 9 s attentional fixations are more 
discrete, C’s more far flung; 2"s transitions arc more clear cut, C's 
more confluent. All told the difference in “style” of mentation seems 
greater and also more significant than the difference in fundamental 
calibre. 


D. Language Behavior 

As a babj r C was more vocal. As a child she is more articulate, at 
least more talkative. This appears to be a valid distinction, for it 
has been consistently maintained from the age of 16 weeks to date. 
Even after T had had the benefit of an intensive course of vocabulary 
training (84 weeks to 89 weeks), the utterances of C were greater 
in amount, volume, and vigor. In pronunciation, however, T is 
slightly better than C, and her vocabulary is slightly larger. But C 
takes the lead both in writing letters and in starting off conversations. 
She is more communicative. On occasion T has talked more because 



102 GENETIC PSYCHOLOGY MONOGRAPHS 

she had more questions to ask. In language comprehension the 
twins arc highly similar, 

The ascertainable differences in overt language behavior are 
bound up with differences in social behavior which will he presently 
summarized. 

E. Personal-Social Behavior 

In adaptivity T is slightly superior to C* In sociability the tables 
are reversed. C is even more consistently superior. As an infant she 
displayed more social interest in her co-twin than the co-twin (T) 
displayed in her (C). Almost inveteratcly C paid more attention to 
the adult examiner than did T. As a child G has shown somewhat 
more interest in her playmates ancl also in a baby sister, eight and 
a hall years younger. C now shows a bit more interest in the op¬ 
posite sex. She has been somewhat more popular with her school¬ 
mates, both boys ancl girls ; she is less sensitive than is T as to what 
they may do or think. G is relatively less aggressive in social situa¬ 
tions, less inhibited, marc expressive; also more given to teasing. T 
spends more time in reading ancl probably less time in socialized or 
personalized phantasy. 

In imagining the future, T wishes to be n teacher, So clues G, 
That is first choice. But on second ancl third choices their ways 
part; T wishes to be a storekeeper or nurse; C, princess or singer. 
These choices arc characteristic of observed differences in personality 
manifestations. 

Some minor differences and preferences may be considered rela¬ 
tively adventitious. Not so the difference in hierarchy which has 
been present since infancy. Even in a single pair of twins the 
sociological principle of hierarchy comes to expression, G has been 
the dominant twin throughout most of their career, But the domi¬ 
nance has been slight; ancl becomes apparent only afLer a long 
range review of the data. The fact that the dominance has been 
so slight testifies to a high degree of counterpoise and identity in the 
twins even in the complicated sphere of personal-social behavior. 

So numerous are the similarities of behavior pattern whenever 
cross-section comparisons are made so numerous are the correspon¬ 
dences when these cross-sections arc viewed in their genetic se¬ 
quence, that we can read new meaning into Shakespeare’s metaphor: 

u Tlie apple cleft in two is not more twin then these two 
creatures." 
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Like the apple, T and C were born of a single seed. And this fact 
must be the point of departure for any biogerietic interpretation of 
their manifold likenesses,—and possibly even their differences. 

F. Co-twin Control as a Comparative Method 

Before proceeding to the task of interpretation, a further word is 
in order concerning the value and validity of co-twin control as a 
comparative method. A brief statement of the philosophy of the 
method may serve to define the cogency of any conclusions which 
may be drawn. 

“A description of one individual without reference to others may 
he a piece of literature, a biography 3 or a novel. But sciencej No/ ,J 
So says M. Meyer. We escape this stricture because we have under' 
taken to describe one individual with reference to another,— T in 
terms of C We might even claim an extra measure of science in 
this approach, because we have used for our control a standard of 
measurement which is at once quantitative and organ ismic. Statis¬ 
tical norms and devices can never be organismic because they are 
either heterogeneously unselcctcd or homogeneously selective and 
must therefore remain analytic and partial in application. But a 
co-twin control is by definition highly identical with the individual 
under investigation. He is in a sense the sum of a statistically 
numerous multitude of forces. He is an embodied quantity who with 
respect to any distinguishable trait is more or less than the investi¬ 
gated individual. 

A control co-twin is a synthetic standard of comparison with a 
highly equivalent prenatal and postnatal life career, except for 
divergences which are experimentally created or naturalistically ob¬ 
served. When one contemplates the almost infinite number of vari¬ 
ables which enter into the shaping of any life career, it must be 
granted that an “identical” co-twin who brings these variables into 
finite and manageable range is indeed an extraordinarily powerful 
statistic in his own integral person. His individuality is unique, 
but by definition it is almost a replica of the individuality which is 
being assayed. The patterns of twin and co-twin do not exactly 
superimpose. But by matching we measure. We expose areas and 
directions of discrepancy. The almost complete identity of the datum 
and the measuring device gives augmented biometric significance 
to all discrepancies which can be defined and accounted for. 
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The method of co-twin control has its limitations. A twin is not 
an absolute unit of measurement; and we most start all over again 
with the next pair of twins. In this sense, twins arc imealibrated and 
fall outside the calculus of classic mensuration. Hut when One re¬ 
flects that even Physics with its beautiful mathematical precisions is 
never on absolutely absolute ground, we may accord a certain prag¬ 
matic value to a method which applies a norm that equals in com¬ 
plexity the phenomena to which the norm is applied. 

The method of co-twin control therefore is suitable for the clari¬ 
fication of biological data. In the end wc come to a better under¬ 
standing not only of one individual but of two, for one twin recip¬ 
rocally elucidates the other. When the coin par is oils arc made suc¬ 
cessively over a long ontogenetic, range, this comparative method also 
illumines the processes of growth. Differences and correspondences 
in timing establish points to reckon by. And even though the method 
is one of dead reckoning and lacks the elegance of classic science, it 
may bring a. mariner shrouded in shifting fogs to the vicinity of a 
port 1 



VIII. BIOGENETIC INTERPRETATION 


In the almost parallel life careers of T and C_, documented by 
systematic observations, experiments, measurements, and cinephoto- 
graphs \ve have before us an unusually riel) array of data for etio¬ 
logical analysis. Difficult questions of origin and genesis arise. 
Whence came the multi-f annus likenesses? How were they achieved? 
Why have they been so stable and synchronous? Whence the differ¬ 
ences? Why have they been stable, too? Where and how were they 
established? And if these questions do not suffice we may speculate 
whether the likenesses and differences will project themselves into 
adult years. T and C arc already prcadults. Was their adolescence 
prefigured in their infancy? 

For the purposes of discussion we shall assume that the similarities 
and the disparities just summarized are valid. They are supported 
by objective evidence and by the concurrent clinical judgment of 
several observers who have worked both with the data and the 
twins. In a small number of instances the records of a single session 
of observation apparently contradict the comparisons we have arrived 
at. For example, on occasion Twin C was reported to have been 
more active than T, or less talkative; once or twice C even seemed 
less sociable. These scattered exceptions have in fact helped to prove 
the rule. In nearly every instance there were qualifying circum¬ 
stances, or the traits in question were not fully in ontogenetic phase. 
Preliminary consideration should be given to this question of onto¬ 
genetic timing—the tempo of the life cycle. 

A. Ontogenetic Timing 

If the twins were perfectly identical with respect to both instrinsic 
and extrinsic growth factors, we should always find them completely 
in phase. Nevertheless it is possible that even with highly similar 
twins there is some reciprocal fluctuation in the expression of certain 
behavior traits during a month, a day, or even an hour. This would 
throw their two behavior pictures slightly out of alignment and intro¬ 
duce dashes of paradox. Fluctuations in mood swing arc not always 
in perfect phase in twins and that also would introduce transient 
discrepancies, contrary to general trend. Such temporary divergences 
are confusing only for brief periods, if the rate of ontogenesis is 
essentially the same. Over the long reach of 14 years the behavior 
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patterns of T and C were revealed in true perspective; and dis- 
played a durable chamcteristicncss. 

We have noted a small but consistent degree of relative motor ac¬ 
celeration in T, This conferred a slightly greater maturity on T 
which could impress itself on the behavior picture in a manner to 
exaggerate her superiority over her cc-twin* The twins might actu¬ 
ally be more identical than they seemed, because a difference in 
maturity phase alters the manifestation of certain traits, Assume that 
a given trait “X” changes in frequency or intensity with age. Let the 
trait be represented diagrammatically (Figure 15) by the develop- 



FIGURE 15 


Diagrammatic Representation of the Effect of a Hypothetical Maturity 
Discrepancy on the Frequency of Trait A' 


mental curves T and C* If T is more mature than C, the curves 
are never in ful 1 phase, There will he a period between Ages <i and b 
when Trnit X will be more marked (or move deficient) in 7 1 than 
Cj although essentially they may possess the trait to the same degree. 
If T possesses the trait to a definitely greater degree, certain fic¬ 
titious inconsistencies might appear at certain age sectors, due to 
phase discrepancies in the growth curves. Whether every physical 
and functional character of the organism carries in its structural 
basis its own timing mechanism is not known. Time genes have been 
posited as the determiners of time relationships during the period of 
embryogenesis. 

Whatever the mechanism, these time regulators were to a remark- 
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able degree alike in T and C. As embryos the twins were simul¬ 
taneously derived from a single zygote, which divided with such 
extreme precision that the basic determiners of temporal schedule were 
apportioned so evenly in the form of gene effects that the twins have 
followed almost identical time tables, postnatally and doubtless also 
prena tally. 

The acceleration of T has been so slight and so restricted as to 
have little perceptible effect. To be sure her mcnarche came six 
weeks earlier. This is a palpable portion of time; but it is less than 
one per cent of all the weeks which transpired after conception. 
Mathematically speaking, this means a high degree of correspondence 
in two such highly intricate systems as the sexual cycle. 

The slight degree of precocity in postural behavior noted in in¬ 
fancy made Infant T seem more active, more rangy, more sure on 
her feet; but this was only for brief periods. C was never really 
outdistanced because she was only a short lap behind and was being 
pushed forward by almost the same rate of maturing. In the 
field of fine motor coordination a difteiencc was scarcely noticeable. 
At 40 weeks °f age, for example, both raked at the pellet. At 42 
weeks raking was replaced by poking. Both twins placed the ex¬ 
tended index precisely on the pellet; both twins flexed the index 
independently; both twins suppressed thumb opposition at this par¬ 
ticular age. Such exquisite chronological correspondence in a very 
transient pattern of neuroma tar immaturity bespeaks a fundamental 
parity in the vast complex of timing factors which govern ontogenesis. 
Nevertheless, we believe that the very rarity of complete syinmctiy 
in all living structures resulted in the case of T and C in a slight 
inequality in the germinal allocation of growth determiners. Onto- 
gcnetically this inequality now shows itself in a modicum of relative 
acceleration in infancy and adolescence. It may well assert itself 
again in senescence —but only in slight degree, for the inequality is 
biomctrically almost infinitesimal. 

B. Physiological Tempo 

For convenience we draw a distinction between physiological or 
dynamic tempo and ontogenetic or developmental timing. Funda¬ 
mentally the two are controlled by a common biochemistry, for 
ontogenesis is simply the most complicated of all physiological 
processes; it is the physiology of development. 
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The most readily measurable manifestation of physiologic time in 
the narrower sense is speed of movement, that is the capacity to 
mobilize, to release, and to shift cjuan turns of available energy. It 
takes time because it depends on body chemistry. It takes G more 
time than T; and thereby hangs a very fundamental difference. 

What is the source of this difference? Ic probably is not motive 
In the ordinary sense, a desire to excel, or a reaction to inferiority, 
for it was displayed by T in early infancy. It is unmistakably writ¬ 
ten into the time records of the cinema. It persists to this day in 
nets of motor* execution, whether legs, feet, hands, fingers, or eyes. 
T is more highly geared. She was more lively ns a neonate. She 
probably was move lively as a fetus. Possibly the same chcmico- 
morphogenetic events which made her the accelerated twin made 
her also the speedier one. But this slightly greater patrimony has 
not borne interest T has accumulated no greater gain because of 
her head start, for C has her own speed regulators; and they are 
after all veiy much like T' s. 

It may be suggested that C has a slightly different endocrine con¬ 
stitution, which relatively speaking retards her metabolism and thus 
slows down her reactions. But tins would he a cot related rather 
than a primary causative factor. Moreover, metabolism is loo broad 
a blanket-term to be very useful in the comparison of two individuals 
who arc as similar as the proverbial two peas in the selfsame pod. 
Metabolisms arc varied; they differ specifically for different tissues 
and organs; they are in a sense as distinctive as arc patterns of 
behavior. 

While the chemical reactions which underlie voluntary movement; 
are apparently more rapid or intense in Twin T, there are other 
spheres of body chemistry in which Twin C is ''faster. 1 * Usually 
she recovers more rapidly than her co-twin from the effects of a 
simultaneous and presumably equally severe infection, at least in 
the upper respiratory tract. '1 his denotes a difference in immuno¬ 
logical mechanisms which arc of course chemical. Twin G is less 
sensitized than 1 to certain toxins. The humoral and homeostatic 
differences, however, cannot be considered great, The twins have 
had very similar health and morbidity histories, Indeed, the most 
dramatic demonstration of their likeness in chemical constitution was 
their well nigh identical response to the tin cat of an almost lethal 
toxemia. 
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In search for "causal” explanation, one might attribute the 
greater motor intensity and vividness of Twin T to a stronger drive, 
Rut from the standpoint of an etiological chemistry, the term drive 
is sterile. Drive, so called, is if anything a consequence rather than 
a source of greater speed and intensity. It depends on autocatalysis. 
The concept of tonicity is perhaps more illuminating. T has con¬ 
sistently shown greater tonicity than her co-twin. This points to 
an intrinsic difference in neurological constitution. Muscle tone has 
its primary source in the central nervous system. It consists of pro¬ 
prioceptive reflexes whose early development traces bade to the fetal 
period. Tn the absence of any illness, injury, or nutritional factor 
it seems logical to ascribe the greater speed and energy of T's motor 
behavior to ncuvomotor constitution. 

Her greater efficiency in executing complete and coordinated 
movements (in dancing and to some extent in writing) may be re¬ 
inforced by cultural factors. Site is more sensitive to praise and 
blame; she has more zeal to succeed. But here again more primitive 
constitutional factors count, among them the important factor of 
functional asymmetry. 

The motor organization of T shows a more pronounced unilateral¬ 
ity: She is more decisively right handed. This laterality was acquired 
through organic maturation, and is in no sense a product of culture. 
It makes a better machine for the initiation and control of voluntary 
movement, than the more neutral motor equilibrium of C. The 
motor organization of C is both more symmetric and less tonic. By 
this reasoning the more quiet poise and easier attitudes of C are not 
a product of acculturation. But her motor characteristics arc not 
without cultural consequences. 

We soon reach a point in our analysis where postural sets and 
motor skills lake on psychic as well as mechanical meanings. For 
example we were impressed with the fact that C at the age of six 
years was more executive and deft in her very maternal doll play 
than was T. In motor skill T is generally superior; and at six 
years she was more adept in tying a bow knot. But significantly 
enough she was more awkward in her handling and fondling of a 
doll. An emotional difference entered into this discrepancy. 

In matters of neatness and tidiness we again have to reckon with 
a mixture of cultural and native motor determinants. C is “by 
nature" somewhat less tidy. 7"s interest in form leads her to more 
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tidiness in the disposal and manipulation of materials even when 
social compunctions do not operate. The phrase "by nature” partly 
begs the question. But it also suggests that C*s motor disposition, 
combined with her slightly more relaxed emotional and more lacka¬ 
daisical motor attitudes, makes her naturally more tolerant of 
disorder. 

It is well to insist that maturation and acculturation do not func¬ 
tion in separate compartments. Nor do motor and personal-social 
traits organize either separately or by way of mere supplementation. 
They interact, possibly even interfuse; but never independently of 
the original gene effects, With respect to the very fundamental 
character of physiological timing, ns expressed in speed, decision, 
and tonicity of movement, T was endowed (through the gene effects) 
witli slightly superior potentiality. 

C. Attentional Hauitudes 

Farther differences and similarities in our twins may be considered 
in terms of attentional characteristics. The concept of attention 
needs no redefinition here. We shall use the word in a broad psycho- 
biological sense as equivalent to the selective orientations whereby 
the organism adapts to environmental situations. Do T and C differ 
in any fundamental way in these selective, orientational trends? 
Habitude includes all deep seated dispositions whether native or 
acquired. 

To some extent we have already answered our question; because 
attentional characteristics are inseparably hound up with motor de¬ 
meanors and postural set. If motorwisc, T is more tonic, more rest¬ 
less, more active, more abrupt in bodily and mimetic movements, 
it is possible that the movements of her mind, which arc called 
attention, share some of these qualities. By motor tokens, C is more 
tranquil, more composed, more equable, less flurried. If \vc could 
see the hidden patterns of her attention we might find it partaking 
of similar qualities. Compare the twins sitting side by side, while 
each is writing a letter with pen and ink, to Mrs. H. Twin T 
adjusts her hair repeatedly, inspects her pen repeatedly, blots her 
writing perhaps twice as often as C. She blots it with a tattoo daub. 
C blots smoothly with a soft, horizontal rub. These arc motor 
idioms; they doubtless also reflect attentional and affective idioms. 
The typical emotional coloring of <Ts mental processes appears to 
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be softer and warmer than that nf 7\—more often suffused with 
personal and social reference. As infant, preschool child, and school 
child C has shown a greater interest in persons. She has been move 
of a home body. T has shown a little more tendency to go beyond 
home bounds. This difference, slight in degree but pervasive and 
persistent over the years, denotes a genuine distinction in oriental 
trends,—a difference in attcntional habitude. 

As a corollary of this we may say that C is on the whole more 
conservative than T. T lends lo over-react whereas C has more 
emotional and intellectual poise. C is steadier. In a complex situa¬ 
tion she does not react as quickly as T; she is slower witted (to a 
slight degree), but more likely to be right in the end. Mood swings 
arc wider and more frequent in T than C. In the Kent-Rosario ff 
test T f s responses were more usual; (Ts more unusual; but on the 
Rorschach test, T gave more detailed responses; C gave whole re¬ 
sponses. The latter difference is consistent with greater conservatism. 

Differences in attcntional habitude arc revealed both in impersonal 
problem-solving situations and in social situations (Table 48). If 


TABLE +8 

ATTJ!NTJON Ah CllARA CTUJ1ISTJC3 


T 

C 

Prompt initial pick up 

Move deliberate initial pick up 

Intense fixation 

More i el axed fixation 

Sharp localization 

More diffuse focaliznlion 

Decisive 

Roving 

Discrete 

Continent 

Delimited 

More sensitive to context and margin* 

Selective fur details 

Mme comprehensive and extensive 

More varied adaptive exploitation 

More imaginative personal-social 

Specifically alert 

elaboration 

Less initiative in social situations 

M ore gcneiallj' alert 

More initiative in social situations 


\ve list the observed differences in parallel columns we note that the 
characteristics peculiar to each twin arc naturally correlated. They 
seem to “hang together” and they “hold up” under many circum¬ 
stances. They may he construed as symptoms of a slight but genuine 
disparity in otherwise almost identical psychic constitutions. 

The foregoing differences do not always come to clear cut expres¬ 
sion but they are not subject to fortuitous circumstance, or to whim¬ 
sical chance. In her thinking, play, and phantasy C tends to stay 
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nearer to home base, that is to a point of origin; and she tends move 
strongly to come back to her moorings. Generally speaking her 
mental transitions are more confluent, less disjunctive. Tins differ¬ 
ence, however, small in magnitude, represents a distinction in 
modality of attention,—a difference in intentional habitude, 

Certain dynamic differences in tlie twins are so deep seated that 
they come into view, whatever category may be applied, whether 
motor, physiological, or nttentionnk If we used still other categories 
such as “temperament/ 1 “extraversion, 11 “integration/' “life-space/* 
etc., the same differences would again declare themselves, This fact 
betrays the fluidity of present day psychological concepts, but it also 
suggests the unity of underlying personality, and the validity of the 
individual differences which are under discussion. 

D. Personality 

Among all available concepts, that of personality is omnipotent. 
It is not indjspcjjsible, because we could subsume all of our observa¬ 
tions under the three categories which have already been presented. 
By personality vve mean the pervasive supeLpattern which expresses 
the integrity and the characteristic behavioral individuality of the 
organism. Or in All port's formulation, Personality is the dynamic 
organization within the individual of those ps 3 r cbo-ph 3 r sicnl systems 
that determine las unique adjustments to his environment. 1 ' 

Fortunately \ve have limited ourselves to a comparison of Twins 
T and C, find fortunately they arc much alike. Otherwise we could 
hardly venture into the intricate terraine known as personality! 
Even so, there are in T and G considerable urea*, of phantasy and 
emotional life which we have been unable to explore, We shall not 
attempt to state in whnt way T and C as individuals are unique 
when compared with the rest of humanity, but by narrowing our 
trail, \vc *u*c able to identify r few stable differentiae which are 
unique for T when she is compared with C . That similar differ¬ 
entiae in yet greater degree obtain throughout the whole human 
family can scarcely be doubted. 

T is unique by virtue of certain characteristics in ontogenetic 
timing, physiological tempo and at ten tumid habitudes,-—which char¬ 
acteristics are combined or organized into a distinctive individuality- 
similar, and yet subtly unlike characteristics, combine in C tn make 
another distinctive individuality,—a pervasive super-pattern. 
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It is significant that the uniqueness of T could be explored and 
established only by sj'steinatic comparisons and by genetic studies. 
If tlie twins in their parallel careers had shown contradictory and 
paradoxical characteristics frequently rather than occasionally, we 
should not now be able to affirm tluit Y“s personality is unique 
when compared with C’s. During the first year of life wc woe not 
clear whether certain observed differences in behavior should be set 
down as mere differences in abilities or should he construed in terms 
of pcisonality or temperament. 

Making due allowance for differences in maturation entirely due 
to ontogenetic timing facLcms, we fi/nl differences in modes or styles 
of behavior as well us in sheer competences, Such modes or styles 
probably inhere in personality. They arc symptoms of personality 
make-up. 

A divergence in “style” showed itself most transparently in the 
field of drawing. This does not mean that the divergence was in 
any way peculiar Lo drawing. Drawing is a cultural activity highly 
subject to the leveling influence of imitation and doubly so in twins 
because twinship is a little cultural eddy in the main stream of 
culture; and all forces conspire to make the drawing behavior of 
one-egg twins alike. 

In spite of this conspiracy, T has displayed a consistent tendency 
toward “straight lined ness” and C an equally consistent tendency 
toward curvedness. Typical of these divergent trends are the fol¬ 
lowing differences registered in their drawings: 

T tends to make a solid circle button. 

C tends to make an open circle huLton. 

T } straight mouth. 

C } a curved mouth. 

T attaches a straight string to her balloon. 

C attaches a curving string Lo her balloon. 

T hangs oblique curtains in her house. 

C hangs flounced curtains in her house. 

T attaches a straight pull cord to her curtain. 

C. attaches a curved pull cord to her curtain. 

T’s chimney emits streaming smoke. 

G's chimney emits curling smoke. 

7’'$ deviations in a traced pathway are angular. 

(,"s deviations in si traced pathway are curved. 
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In posture, gait and dancing similar contrastive tendencies in singu¬ 
lar) t5 r and curved ness display themselves. 

Here are style differences which we have captured, simply be¬ 
cause the drawings of children so faithfully reveal their inner urges 
and constitution. If we had similar objective records in more elusive 
fields of behavior, we should probably find the same kind of differ¬ 
entiations. It would he especially instructive if comparable regis- 
trations of emotional habitudes were available. 4 


*We catch a glimpse of the actuality of such registrations in written 
composition as well as in spontaneous speech. After the present manuscript 
had gone to press. Twins T and C simu Itane on sly graduated fiom Grammar 
School. A few days aflci graduation we gave them this commission: 
“1*1 rase write a story for us—about anything you plrasrP The twins im¬ 
mediately wrote their stories, entiicly independently, without any inter¬ 
communication. The stories follow. Let the reader decide who wrote 
Stoiy //; who wrote Story lif 

Story A \ "Our Graduation Program* 1 

To start the program we lined up in the hull and inarched 
up to the assembly onto the stage. [Pa ft* of ihe Flowers was 
sung by the eighth grade, after the song we sat down on the 
stage nnd a speech was given by Ii.R., and another hy P.D. 
Another song was sung by the eighth grade, JFtld Rose, and 
two more speeches were Riven, The Anvil Song was sung with 
the base and eighth grade, and two more speeches. Mali JAnde 
Lou was sung and two more speeches. Mr. S., the chairman 
of the hchuol board-, gave out the diplomas and another sour 
was sung and we marched hack down to our room and changed 
our diplomas* 

Story D: tr My Story” 

This story is about graduation. I never had so much fun in 
all my life, but just think I will be entering high school in the 
fall. 

The Friday before we graduated Mr, F. look the class in 
tho half and told us we were going to march upstairs for 
graduation. We did have fun, many children couldn’t keep in 
step. We marched with a victrola and that was fun, because 
the record in some places mrnJd g 0 last and in other places 
would go slow. 

On Monday he took us out in the hall again nnd said we 
would practice inarching upstairs, and that was fun because 
we would have to walk like babies up the staiis. 

On Tuesday we practiced marching on the stage and taking 
our scats, 

On Wednesday we practiced getting our diplomas, and that 
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Emotions probably have pattern and configuration almost in the 
same sense that motor reactions have pattern; though vve tacitly beg 
tile question if we carelessly imply that emotions can be completely 
detached from the motor expressions of behavior. Motor reactions 
arc movements in Newtonian time-space. They are quick or slow, 
angular or graceful, atactic or confluent; crescendo or diminuendo. 
To a certain extent they can he described in terms of musical nota¬ 
tion, Emotions are perhaps deployed in si non-Newton ism time-space, 
hut analogically they can also be described by the devices of musical 
notation. Speculatively it is our impression that the emotional life 
of T as compared with C shows differences winch arc comparable 
to those exhibited in visible motor deportment. T is more intense, 
possibly even more sensitive; her emotional reactions are more crisply 
defined. G T> s are more equable and confluent, less sharply configured; 
more catholic, more benevolent, less critical. 

To elaborate these conjectured differences would take the pen of 
a novelist, Even though they cannot be objectively established, vve 
have at least suggested that emotional complexions, affective habi¬ 
tudes, and characteristic dispositions do not necessarily owe their 
origin to experiential events; that they may be laid down by those 
earlier and profounder biogcnctic events which primarily determine 
psychic-constitution, 

E. Origins or Individuality 

It is now definitely known that twins as similar as T and C arc 
derived from a single zygote. This zygote in an early stage of 
bilateral doubling underwent more than the ordinary degree of 
cleavage and instead of a singleton, two individuals were derived 
from one selfsame ovum. As already suggested the remarkable re¬ 
semblances and identities in Twins X and C may be ascribed to the 
very accurate halving of the original genetic substances. So nice was 
this partition that two almost interchangeable individuals were the 
result, not only in utero but also throughout the whole postnatal 
period from birth to adolescence. 


was fun because we would have to take our diploma in our 
left hand and shake hands with our right. 

On Wednesday night wc graduated and that was the most 
fun of all, 
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Perfect precision, however, is not llie rule even in nature. No 
npple was ever cleft exactly in two. There were slight deviations 
in the mechanisms of symmetric regulation which must have imposed 
sit least subtle differences in the genetic constitution of T ns com¬ 
pared with C. Our interpretive problem is to inquire to wlmt extent 
the observed and demonstrated differences in the characteristics of 
T and C must be ascribed to these earliest diver genets in the process 
of twinning when the genetic constitution of both individuals was 
laid down. If similarities must be ascribed to identities in genetic 
endowment, there is no logical reason why disparities should not he 
ascribed ro comparable factors. I3ut for purposes of analysis we 
must rule out as far as possible all extrinsic and environmental sources 
of differentiation. 

To begin with we may ask, Were the twins more alike in early 
infoncy titan they are now? They were perhaps less easily distin¬ 
guished. It was moic difficult to detect ami to describe their slight 
differences in behavior. Small but significant differences remain rela¬ 
tively obscure in infancy because we lack the acumen and technology 
to identify them. With age, as the whole complex ' of behavior 
patterns elaborates, the evidence of small differences becomes more 
obvious, The original differences have not actually increased in 
magnitude; they have simply spread or diversified their maniSestntion. 
From si purely' quantitative standpoint therefore we are not per¬ 
mitted to say that Twins T and C were much more alike in infancy 
than they are in their adolescence. 

Xlrief notes made when they were six weeks of age record our 
impression that C was more placid than T and less tense. T was 
more reactive to objects than C. Retrospective^ these few items now 
have prophetic implications. At eight weeks likewise T was more 
alert in fixating objects. She was more active in the prone position. 
At the age of 28 weeks when we decided to make the twins the 
subjects of special study, the records are fuller and the data become 
more solid. In addition to dictated accounts of their behavior under 
developmental examination, we have cinema records which were 
subjected to careful analysis (by L.13.A,). At 28 weeks on the 
joint evidence of cinema and examination records, we find that T 
is more active posturnlly; that G is more bidextrous; that T is 
quicker to respond to the motor test situations; that her movements 
are speedier; and that C is more responsive in social situations. G 
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vocalizes more and in a more varied manner than T. Computation 
of time values recorded in the films demonstrated that C spent move 
time looking at the Examiner than did 7\ C spent more time looking 
at her co-twin than did T. T’s attention was more decisively directed 
to the stimulus objects and more focalized in character, 

To a considerable extent these are the very differentiae which 
subsequently were verified over and over again by tests and measure¬ 
ments and by cinematic comparisons. In spite of occasional reversals, 
the differences noted at 28 weeks have proved to he durable. 

Why have they been so durable? Partly because there have been 
no genetic or psycho-genetic events which have been powerful enough 
to conceal or to destroy these deep seated characteristics. Over the 
long reach of 14 years the twins have had very similar environments. 
They have been under the same roof and the same skies; have eaten 
from the same board, enjoyed the same excursions, worn similar 
clothes, possessed almost identical belongings. And they have always 
had each other. 

Psychologically thc 3 F have never been separated. Their physical 
separations have been brief anti mild. For the most part they have 
had tlie same illnesses* In bodily strength they have been much alike 
and the intertwin dominance has never been extreme or harsh. This 
virtually constant and evenly balanced companionship lias operated 
like the two halls on the governor of an engine. It has served to 
keep both twins in their orbits and to stabilize their characteristics. 

Allowing for the moment a somewhat naive distinction between 
environment and endowment, we may generalize the issue by saying 
that the environments (physical and personal) have been sufficiently 
alike for T and C to perpetuate original identities and small differ¬ 
ences in individuality. 

But we are chiefly interested in the origins of individuality. Have 
there been in the life careers of T and C any exceptional environ¬ 
mental factors sufficiently powerful to initiate and to create basic 
in dividual d inferences ? 

We know of no such factors, nutritional, biochemical, or vnetcro- 
lugical which could have differentiated their somatic constitutions. 
Educationally thcj r have had somewhat different experiences, but 
equal opportunities, and in their school progress they have been 
abreast. They attended kindergarten together and always went to 
the same school building. They were in separate schoolrooms in the 
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firstj second, third, and famth grades. For four years one twin had 
a youngish teacher, and the other a somber, oldish teacher who 
regarded tardiness ns « misdemeanor serious enough ko warrant 
strapping. Day in and day out one twin was subjected to a different 
school climate. This was in effect an unplanned experiment in dif¬ 
ferential training. There is no evidence that this created any perma¬ 
nent psychological deviation to the advantage or disadvantage of 
either twin. 

Twin T has been subjected to hundreds of hours of preferred 
and specialized training designed to improve her motor coordinations, 
her neatness, her constructivcncss, her span of attention, her vocab¬ 
ulary,—a considerable variety of behavior attainments which have 
been recounted. There is no evidence that all these systematized 
experiences added either a cubit to her mental stature or a basic 
component to her individuality. She doubtless profiled in some 
measure by the experiences. They may have facilitated certain motor 
and social adjustments; but they have conferred no substantial, 
demonstrable addition to her original equipment. We should like 
to think that her present prowess in the 50-yard dash is in some 
lawful manner the full flower of her systematic training in stair 
climbing at the tender age of 46 weeks; hut we cannot make the 
claim. 

The equalizing influence of their own mutual companionship has 
already been stressed. It has operated to inflect remarkable similari¬ 
ties even in the outward configurational details of their personal- 
social behavior. But were there no forces or events in the deeper 
levels of love attachment and of parent-child relationship winch 
created a basic difference in psychological individuality ? Were 
there any forces which worked traumaticaUy or by subtle attrition? 
From the standpoint of psycho-dynamics the relationship of the 
twins to their mother must be considered of capital importance. In 
maternal affection we are dealing with elemental Promethian fire. 
Tlie mother, on her own testimony, has shown move affection for 
C than for T. Is this, then a genuine psycho-gcnic factor which 
accounts for the greater social itj' of C and for other associated color¬ 
ing in the complexion of her emotional life? It might he reckoned 
ab a genuine psycho-genic factor were it not for the fact that the 
mother (it was a stepmother) loved C appreciably more because C 
b}’ virtue of her own nature possessed a greater fund of sociality. 
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fi's amiability attracted a greater portion of the affection which the 
mother gave to both twins. Thus once more, endowment proves its 
priority over environment,—when we make a distinction for pur¬ 
poses of analysis. The greater maternal affection enjoyed by C did 
not initiate a greater degree of sociality in G. Indeed, this greater 
degree of sociality in C was evident in the twins throughout their 
infancy. They did not come under the care of their stepmother 
until the age of two years. 

The very etymology of the word amiability (ami-rdd/dy) serves 
to remind ns of the interacting mechanism between endowment and 
environment. C had a tithe more of the quality or state of being 
lovable and this deflected the "environment. 1 ' It was not the en¬ 
vironment, per se, which created the quality or the state. 

This interpretation must not, of course, be overgcncralizccl. It 
seems to apply in the present instance and emphasizes the interde¬ 
pendence of personal and of social factors. In last analysis, however, 
the organism plays the primary role in determining environment. 
And the area of primary determination is equivalent to basic indi¬ 
viduality. When human behavior is organized in a cultural milieu, 
there is almost an infinitude of available environments; the organism 
selects from this infinitude in much the same way that a living ceil 
may or may not select potassium from a fluid medium, The structure 
of the organism, whether conceived in terms of biophysical waves 
or particles of stereo-chemistry, is attuned to what it selects and 
averse to what it rejects. For this reason it has proved difficult to 
find pure, thoroughgoing psycho-genic factors to explain the indi¬ 
vidual differences in the life careers of T and C. 
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Addendum 

In addition to the foregoing references mention should be 
made of two edited 16 inm. motion pictuic reels which deal 
respectively with (ft) Similarities of Behavior in Twins T 
and Cj (b) Dissimilarities of Behavior hi Twins T and C . 
Each reel is 400 feet in length. It is planned to make these 
teels available for instructional purposes and for individual 
study ns a supplement to the present monograph. 
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I. THE PROBLEM AND ITS SCOPE 

A. The Prodlem 

In conducting this study of nail-biting, the major issues investi¬ 
gated were the probable causes, the conditions under which it occurs, 
and what might be done to alleviate it. These, considered as n 
whole, arc the problem. Smaller segments had to be isolated to 
handle effectively such an inclusive venture. 

B, Delimitations 

The limitations of the study are obviously those of the subjects; 
and the particular set-up which was incorporated in gathering the 
data. 

The very nature of nail-biting, as it occurs in the social scene, 
necessitates the omission of many desirable laboratory controls, If 
wc were to attempt their application we undoubtedly would, un¬ 
knowingly, give the subjects cues as to what was expected of them. 
This would establish a H sct M which would invalidate the data. 
The subjects would tend to do what was expected of them; or, in 
a few cases, they might be negativistic and behave accordingly. A 
large part of the sub-problems which follow had to be so posited 
as to eliminate the need of obvious, extraneous controls. 

All the subjects utilized were studied in the school situation, dur¬ 
ing regular class periods, with the exception of a few cases which 
were from the children’s ward of the Allentown State Hospital. 
Since the activities which take place in schools are to a large measure 
prescribed and formalized this might be considered, in a measure, 
as a form of control. Most activities arc reduced to a rather stereo¬ 
typed routine. 

The specific controls utilized in the various sections will be stated 
at their proper places, 

C. Need of the Study 

In considering the need of investigating finger nail-biting, it was 
found that others have stated their desire to see this problem studied 
in a more comprehensive manner (5+, 56). Allport, Jersild, Garrett, 
Hurloclc, Symonds, Walker, and Ucmrcutcr, in interviews with the 
writer, indicated an interest in seeing further investigation take place 
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and offered useful suggestions which have been incorporated where 
feasible. 

In 1531, during his first year of teaching, the writer first became 
aware of the prevalence of nail-biting, and of the difficulty of curb¬ 
ing this behavior, Each succeeding year, as the study progressed, its 
importance became more conspicuous. Probably the most revealing 
fact is that during the academic year of 153 WO approximately 
60 per cent of the students investigated were at the time being, or 
bad at some time of their life, engaged in nail-biting activity. 

The absence of an adequate analysis of nail-biting lias led the 
author to conduct this investigation in order to fill, in part at least, 
this apparent gap, 



II. HISTORICAL REVIEW 


In reviewing the literature pertaining, directly or indirectly, to 
nail-biting, it is pathetic to find that those studies which have been 
conducted arc inconclusive and inadequate. The attention which 
nail-biting has merited is, largely, as it occurs in relationship with 
various other behaviors; or stiictly clinical studies. Olson, the study 
most cited by various writers in connection with this behavior, is 
primarily a statistical study (41). 

A. Definition 

Various terms arc used to designate the behavior under considera¬ 
tion. Olson includes nail-biting under tile classification of tics (41). 
Dunlap agrees with this classification by saying: 

Tics; that is, obsessive motor performances such as tlnunb- 
sucking, and finger-nail filling, and recurrent movements of an 
annoying sort, , . , 

Finger-nail biting and thumb-sucking are habits which for 
practical purposes are to fie classed with tics, although not gen¬ 
erally so designated (16). 

Others who are in agreement with this classification follow, Scholz 
says, “das Niigcllcauen gchort zu den Ties’' (51). Moll contends 
nail-biting is .a tic, since it occurs mostly in neuropaths (35)* Walsh 
and Foote designate it as a tic by stating, "almost any normal 
movement may, in nervous children, come to be repeated so fre¬ 
quently as to become a tie" (68). Hoppe finds "a certain degree 
of mental instability is a distinguishing feature of tic patients (26). 
Wilson characterizes a tic as "just an involuntary, often unconscious 
act that serves no legitimate purpose” (73). In discussing tics Knnner 
says, "tics or habit spasms are sudden, quick, involuntary, and fre¬ 
quently repeated movements of circumscribed groups of muscles, 
serving no apparent purpose” (29)., 

Other writers consider the term "habit" or "habit spasm" as 
appropriate. Cameron defines this type of behavior with the follow¬ 
ing statement: "by habit spasm is meant the eonsLant repetition of 
an action which was originally designed to produce some definite re¬ 
sult, but which lias become involuntaj j', habitual, and separated from 
its original meaning" (11). Ucaly, ct aL, consider it an undesirable 
habit (24). Hentley goes one step further and calls it a Um tiresome 

12‘> 
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habit (6). According to Richmond it is "one of the persistent in¬ 
fantile habits" (48). 

Another definition given for nail-biting is that of Stagner who 
considers it a nervous gesture (56), Sherman, in discussing this 
problem, says, "they arc probably compulsions, because the individual 
must perform the acts in spite of his attempts to inhibit them" (55). 
Ter man and Almacfc consider "nail-biting, chewing pencil, etc.,” as 
"disturbances of motor control" (62). One of the more bizarre 
definitions is that of Wechslcr who considers it "nothing but a 
particular form of unconscious masturbntory activity" (7J). Bagby 
suggests it occurs as "random incidental activity, if the organized 
conduct and speech do not permit of adequate release of the energy 
produced by the tension" (4). He contends nail-biting is a form 
of diffusion. Rivlin considers it a neurotic trait (49). Crane says 
"nail-biting may indicate repression, but it can also indicate a normal 
outlet in a child who is full nf energy but simply sitting still" (14). 

Each of these various definitions, as can be seen, tend to stress one 
aspect of this behavior. Writers in each field stress their respective 
perspective. Elsewhere in this study a systematic point of view will 
be attempted. 

B. Description 

Descriptions of nail-biting activities also vary, however, the general 
contention being that it is part of the neurotic syndrome. The fol¬ 
lowing statements are examples of these variations. Stevens says: 

Nail-biting is perhaps really but an advanced stage of thumb 
sucking, or rather thumb sucking oral satisfaction elevated to the 
genital zone. Mother striving probably is served on the pleasure 
side; whilst in the ora] removal of the nai], castration at the 
hands of father is symbolized, The finger lias of course a 
phallic significance in this auto-crotic rite. With the making 
of nil identification with father, it is natural that nail-biting 
should cease to have significance to the child (58). 

Cramer describes nail-biting as "an exquisitely psychopathic symptom" 
(13). Homburger considers nail-biting as “Motorische Spannung- 
sejitaussertinff ,J (25). Kanner claims it "is mostly an expression of 
tenseness" (29). Murphy, cl nL, believe it to be "in some way 
connected with ineffective cooperation" (40). Shaffer, in describing 
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tense behavior, maintains it to be “the manifestation of a continued 
stimulation arising from t\ visceral state. , . 3’ (53)* Stagner treats 
it as “overflow phenomena related to continuing emotional strains" 
(56). In comparing the behavior of children Thom concludes: 

Nail-biting is more apt to be found as part of (lie picture in 
Lite neurone child than is thumb-sucking, Many of the thumb- 
snekers are calm, placid, unemotional children, while the nail- 
biters arc apt lo be hyperactive, quick, fidgety, cnejgetic in¬ 
dividuals with whom everything seems to register on the ncivous 
system in an exaggerated manner (63). 

Griffith and Mitchell have observed it: 

. . . only in decidedly nervous children. It is more significant 
of a disoidcicd staLe of the nervous system than is tlmmb- 
suckiiig- It may be clone only when the general nervous condi¬ 
tion in worse, or when the patient is under some sort of excite¬ 
ment or woiiy (19). 

Guilford and Guilford, in a factor analysis of personality, “showed 
that there is not :t single dimension of liyperactivilj'-hj'poactivity, 
but probably at least four. Two of them were dearly identified as 
Factor N (nervousness or jumpincss) and Factor GD (general 
drive, characterized chiefly by a pressure toward action)" (20). A 
synthesis of the items isolated gives lis the picture “of a jumpy, 
nervous, liypcrtensc individual" (20). 

The position of Thom seems sound: 

. , . individuals exhibiting definite, isolated hits of conduct 
which may be cxLremely annoying to others, often without 
causing (he individual himself much concern or having much 
effect on his adjustment to life. They include nail-biting, bed- 
welling, various antics and mannerisms such as snuffing, 
blinking the eyes, jerking the neck, ami stammering. Such con¬ 
duct is often hut a carry-over of a childish habit which had its 
origin in a mental conflict over some situation that has long since 
ceased to be operative. Or instead of being carried over 
directly from childhood lo adolescence, it may be interrupted 
by a period of months, sometimes years, recurring dining 
adolescence under certain emotional situations having associa¬ 
tions reverting back to earlier experiences or under situations 
having excessive mental stress or physical strain in them¬ 
selves (61). 
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C. Etiology 

The following excerpts, from various sources, denote the probable 
causes of nail-biting. According to Chapin and Royster, some of 
the more familiar causes arc "nervousness on the part of the child, 
or . . . from imitation 11 (12). Richards places the emphasis upon 
strain, which she claims “arc, nine times out of ten, to be found in 
a little careful scrutiny of situations at home, in school, and on 
the playground, and of the personalities concerned with these situa¬ 
tions" (47). She contends "no one educational or economic cause 
is responsible for this paradigm of faulty child behavior" (47). Jeans 
and Rand say "it usually seems related to some emotional tension” 
(28). Bentley indicates it develops from simpler forms of nervous¬ 
ness (6). Starch, et al.j consider it "to be one of the several perni¬ 
cious effects of mistakes in discipline of the child from the ages of 
two to six and early adolescence" (57). Moll discusses the sexual 
implication: 

, , . certain other childhood habits, such as nail-biting, have 
also been described as sexual manifestations. . , , It Is true that 
nail-biting and masturbation may both occur in the same child, 
and French writers have maintained that there is a cauaal 
nexus between the two processes. If we regard nail-biting as 
a “lie” occurring chiefly in neuropaths, and if we assume that 
the neuropathic congenital predisposition h the basis of the pre¬ 
mature awakening of sexuality, it may be supposed that to that 
extent there exists a relationship between the two phenomena, 
inasmuch as we may refer both manifestations to a common 
cause, viz,, the neuropathic predisposition. But there is no 
justification whatever for regarding, as some do, one mani¬ 
festation as the direct consequence of the other (35), 

Olson finds support among die writers to consider it "in some degree 
indicative of a neuropathic predisposition" (41). Hoppe alludes to 
the fact that there is always evidence of "mental instability" (26). 
Anderson believes it "to be an outlet for emotional energy arising 
from maladjustment from enuresis” (3). Sherman says it is “due 
to a neurotic condition" (54). Healey, et eil., sny "there arc n 
number of causes, which vary with different individuals 1 ’ (24). 
Morgan in discussing the cause says: 

A child bites his nails almost inviirialily an the result of 
nagging. lie tries to do one tiling, is thwarted and tries to do 
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another, is thwarted again, and so on. This leads to the condi¬ 
tion of supeisensilivuness which the physician is so likely to 
call neurotic, and nail-biting is merely one symptom of this 
instability (36). 

According to Dunlap: 

This habit is always a symptom of inn (adjustment, minor oi 
more serious, and the family, social, and personal life of the 
finger-nail hi ter should he caicfully analyzed. The sources 
of (he maladjustment aie extremely diverse, but like the tics, 
properly so-called, frustration of or inadequate outlet for 
normal desires arc the most frequent causes (16), 

Wechslcr, taking- a psychoanalytic point of view says: 

... It may nerve as a means of oval erotic gratification, ami 
thus may be looked upon as a continuation of the infantile 
thumb-sucking habit, This 1 ibidinaI significance of the act is 
perhaps most clearly indicated bv the type of situation which 
calls forth the activity in the adult who h not an habitual biter. 

These situations are almost in variably instances of sties,s, as 
when the individual is under mental stress, worried, absorbed 
in deep thought, etc. . , . the more common significance of the 
habit, and the one that explains* the biting of the nail ns well 
as the introduction of the finger Into the mouth, is that it serves 
as an nn a rustic equivalent. . . . Continued fingernail biting is 
thus a symptom of an incompletely resolved CKdipus situation 
(71). 

D. Occurrence 

That there seems to be little doubt among the writers of this 
behavior being widespread and persistent is evident from the follow-, 
ing quotations. Chapin and "Royster have observed that "sometimes 
whole families of nail-biters are seen” (12). Ward slates that from 
"case records at the Institute for Child Guidance, New York, . . , 
compared with children of 3-chihl families, only children showed 
more restlessness and over-activity, dying, nail-biting, and school 
difficulties” (69), IIluunL states, "nail-biting is a ical problem even 
in high schools” (H). Michaels, et aL, “live traits (enuresis, thumb¬ 
sucking, nail-bUingf speech impediments, and temper tantiums) were 
found to occur more often in combination than in isolation” (3+). 
Comparing normal with problem children Prestun ami Sliepler say, 
"any of those hails such as nail-buing, thumb-sucking, enuresis, 
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temper tantrums, timidity occurred both among those children who 
were clasped as problems and among the remaining 'average' mem¬ 
bers of the class 1 ’ (45). According Lo Sherman “they occur espe¬ 
cially during periods of anxiety, frequently in anticipation, of a 
critical situation'" (55). Richards believes “a huge majority of 
children pass through nail-biting at some period of their existence, 
especially \i they have a restless, energetic, and on-the-go kind of 
temperament' 1 (47). Cameron thinks “that habit spasms and tics 
of all sorts are made worse by excessive emotional display and 
nervous fatigue" (11). Kanner says “nail-biting is practiced by 
numerous children and quite a few adults of all ages and all de¬ 
grees of intelligence and social status" (30). A French writer says 
of its occurrence, “in Paris, France, one-third of the school children 
arc subject to this habit” (7). Shaffer states that “in the chronic 
type of case the nervous response may become habitual and may 
therefore be continued long after the problems which first elicited 
it have ceased to exist" (53). Dunlap considers, “finger-nail biting 
is a vice which characteristically afllicts individuals in adolescence, 
and may he continued into adult life" (Irt). 


TABLE l 

PERCLNTAOn OF iNCinKNCE OF FtNGER. NAIL-BitINU FOUND MY VAllIOUS 
lNV2TS*Ur;ATffflS (50) 


Author 

No, and type of cases 

Nnil-Biiing 
per cent 

Acker son 

2,8 5 3 white boys 

12.0 


1,739 “ girls 

245 negro boys 

18.0 


10.0 


163 “ girls 

6.0 

Anderson 

22-27 emiretic girls 

68.0 

Bowman and 

39-63 “ boys 

+1.0 

U aymond 
Foster and 

50 achtauphr^nia 

17 .3 

StchbJns 

150 pre-achouf children 

220 Girls 

6.0 

Michaels and 

57.1 

Goodman 

255 Boys 

45.7 


+75 Total 

51.3 

Stevens 

Hundred College Freshman 

Hundred prison inmates 

31.0 


15.0 

Taylor 

190 Children 

17.4 

Til son 

225 pTc-school children 

6.2 

Ward 

100 only children 

19.0 

Wechflfcr 

3,000 pre-school and school children, 


both sexes 

app. 30 (71) 
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A presentation of tlic findings of various investigators of the 
incidence (in per cent) of finger nail-biting is given in Table 1. 
Wcchslcr, in bis study, 

. , , made observation on some 3,000 children of both sexes, 
ranging fimu one to Rcveiucen years in afro. The subjects 
were for the most part children attending the New York public 
schools, or in the ease of the very young ones, of infant at 
public nurseries. , . . 

Examination of the lingers shows: that fingernail biting 
under the age of three does not occur. . . . The tendency first 
begins to manifest itself during the fourth year, rises slightly 
in die next, and then suddenly jumps at age six, from which 
year it maintains a fairly constant level until puberty . . . the 
percentage once more rises and continues at a high peak for 
two years. It then quickly recedes to n very low level, . - , 
which is piobaMy the per cent at which it continues for the 
entire adult period, , , . (71). 

The incidences found by Weehskr arc shown in Tables 2 and 3. 


TAULE 2 (71) 
Eovs 


Age 

Total nmnlier 

Number biting 

Per cent 
biting 

Under 3 years 

31 

0 

0.0 

*3-4 

31 

1 

3,3 

H-5 

40 

10 

20.0 

5-6 

70 

19 

27.1 

6-7 

J 77 

52 

29,+ 

7-8 

153 

55 

35.9 

8-9 

112 

40 

35.7 

9-10 

122 

47 

38,5 

10-1 i 

127 

43 

33.9 

n-12 

104 

35 

33,7 

12-13 

103 

36 

35,0 

13-14 

110 

48 

43,6 

14-15 

150 

63 

42.0 

15-16 

114 

37 

32.4 

16-17 

68 

19 

27.9 

17-18 

21 

4 

19.0 


^lioys and girls. 
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TABLE 3 (71) 


Age Total number 

Under 3 yea rs 


3-4 

. . 

4-5 

3 + 

5-6 

58 

6-7 

184 

7-8 

158 

8-9 

91 

9-10 

98 

10-11 

76 

L1-12 

37 

12-13 

Si 

13-14 

163 

14-15 

196 

15-16 

184 

16-17 

S2 


Per cent 


N umbei biting biting 


7 20.6 

18 31.0 

57 30.9 

63 39.9 

23 25.6 

33 33.7 

25 32.9 

38 43.7 

36 44.4 

56 34.3 

61 31.1 

41 23.9 

13 15.9 


E. Amelioration 

Various methods have been suggested as probable amelioratives. 
Some of these arc in direct contradiction to others. 'Die following 
are representative suggestions. Wcchslcr says: 

. , . , nil cfForts at reducing it* based on the psychology of 
habit formation must be doomed to failuie, and anybody who 
lias had any experience in the application of such habit breaking’ 
procedures as applications of aloes and taping of lingers knows 
how useless they are. They arc not only useless but injurious 
because they merely serve to fix or at best to displace the 
symptom. So also is probably the effect of calling attention to or 
constant harping on the "habit* 1 and the infliction of punishment 
on the child for failure to desist* in any foim. . . . The only 
way la tieat nail biting, ... is to attack the cause and not tlie 
symptom itself (71). 

Isaacs* likewise, discredits negative methods: 

I have accumulated n good deal of evidence showing the 
uselessness of negative methods of dealing with nail-biting, 
whether these take ihc form of scoldings, whippings, tying the 
hands up* putting bitter aloes or mustard on the nails. These 
methods almost invariably fail, and invariably cause misery and 
guilt in (he child. Lately* however* I have had several csiftes 
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reported in which nail-biting has been cured, and very easily 
cured, by treatment of the nails with olive oil. 

It is clear that the physical effect on the nails of the olive oiL 
itself must he an important factor. The oil makes the nails 
smooth arid soft, with no jagged edges; the child has therefore 
Jess tempi a lion to tear at them mid Ji ite the earners off. Hut it 
is thi? psycho logical value of the jagged corners that is important 
to the child, nml it is the psychological service which the mother 
renders in piming on olive oil which -chiefly helps the child. 
Nails arc hitten because they arc ’‘bad 11 nails, because they want 
to scratch, because they arc like biting teeth; and the more 
jagged and menacing they become by being bitten, the more they 
have to be bitten—to punish them mul prevent them from 
scratching and biting oilier people, When they are softened by 
olive oil, they become “good" nails, loving nails, not jagged, 
dangerous nails, and the mother who puts an the olive oil is the 
helpful "good” mother, who turns them from bad nails into good, 
and thus helps the child not to have bad, scratching impulses. 
Site demonstrates to the child, as it were, the possibility of their 
being good and loving nails, instead of bad, scratching, and 
bit Fug nails (27). 

Knnncr summarizes the effectiveness of various cures: 

Threins, nagging, mechanical restraint, and the application 
of bittern have the same results in finger-sucking (are often 
ineffective). The treatment should begin with the removal of 
tire causes of the tension or tensions responsible for the origin 
and maintenance of the habit. Appeal to the child's pride is 
often a surprisingly valuable llici apcufic factor. It is helpful 
to have the youngster (his nails) manicured a few times and 
tlien to purchase a manicuring set which he should own and use 
regularly. A star cbm t is sometimes of benefit, Experience 
shows that the bn bit of nail-biting is difficult to overcome. Oc¬ 
cupations ami toys which really intrigue the patient and 
henltbv association with other chiJdicn will be of essential 
assistance in the treatment (30). 

. . . the radical mo ill nils of mechanical lestraint, for which 
ever new devices aie described and illustrated ill the current 
medical journals, arc usually ineffective; the patients return 
to the practice as soon as the metal or caidboanl splint or sleeve 
is removed. Some children lea in to suck the protective mittens 
which they aie made to wear as eagerly as they sucked their 
lingers. The application of quinine or aloes meets similar diffi- 
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cnltica; the children either resume the sucking at a later time or 
lcnrn to indulge in spite of the hitter taste. , . . 

. . , In all these “cures" the children’s attention is centered 
more than ever on the habit and, besides, they sense a certain 
parental force and hostility which is bound to make them con¬ 
trary. They sue made aware of the fact thnt the practice gives 
them an opportunity to attract attention and to worry their 
eldeis. . . . Nevertheless, mechanical means or anointment with 
bitters may occasionally be justified if the youngster himself ex¬ 
presses his desire to overcome the habit and needs a reminder 
which would Immediately stop the hand on its way to the mouth. 

In this case the glove or quinine is welcomed by the child as a 
helpful assistance in his nttempt at self-correction (29). 

Louttit also discredits these methods: 

Corrective procedures utilizing restraint or bitter-tasting 
applications arc even more contra-indicated for nail-biting than 
for thumb-sucking. Therapeutic measures must be aimed at 
relieving the underlying tension, and this involves treatment of 
the child’s whole personality (32). 

Manicures are suggested by various writers. Chapin and Royster 
declare, “the only successful way known to us whereby this habit 
may be broken is through the use of an emory board” (12). Starch, 
et al.j state: 

Time, or even money, spent on weekly manicures saves horns 
of nagging and irritation and brings nhout more satisfactory 
results. One practical way in which parents have cooperated 
with the school-age child in -checking the habit has been to pro¬ 
vide the child with a manicure set so that all rough places 
about the nails, which cause picking and biting, are kept smooth 
(57). 

Guthrie emphasizes the stimulus aspect; 

The cue for the notion (nail-biting) may have been the feeling 
of the rough edge of the nail and the removal of this cue may 
stop the habit, particularly when the nail is now strongly nn- 
ao elated with the visit to the manicure and a new attitude 
toward nails (21), 

Cameron suggests, "if the child becomes absorbed in some interest¬ 
ing occupation, the movements will disappear for the time being” 
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(11), Griffith and Mitchell think “the nails should be kept very 
short, and the lingers protected by gloves. In addition measures 
should be employed for the relief of the inherent nervous condition” 
(19). Morgan considers: 

The treatment for such a child is to make him fed com- 
foitable and lice fiuni criticism. Teach him to relax and you 
will iiml that the Jinbit will disappear of itself, Call his atten¬ 
tion to the habit and you merely accentuate his self-consciousness 
and fix the habit more fiunly (36), 

Jeans and Rand discuss the tension: 

, , . the impoitant thing is to relieve the emotional tension. 

Until this is done the nail-biting will doubtless continue and, 
when a well-established habit, will continue as an automatic 
action after the tension is relieved, After any emotional tension 
is relieved the important function for the adult is to find a 
motive strong enough to make the child want to stop biting his 
nails (28). 

Richards also tldnlcs along these lines: 

In children with persistent and distressing nail-biting one 
again seeks causes of strain and tries as far as possible to 
lighten their load of school work beyond their capacity, over¬ 
stimulation of too frequent movies, insufficient sleep, or a nagging 
environment. Such children should be given every opportunity to 
do what they can do easily and well, but never forced to keep 
up to set standards. ... ft is far better to pay attention to 
bringing up the general hygienic standards surrounding the life 
of these ncmopathic children (^7). 

Dunlap applies a specific technique which is applicable after the 
basic maladjustments have been alleviated. His technique also 
assists in facilitating the readjustment of the individual: 

In cYCiy case, the patient who shows a tic should have a 
competent medical examination. 

In spite of illc need of fundamental readjustment of the 
patient to his environment, it remains true that in the majority 
of eases the hahil ilself needs to he broken. Here the application 
of the negative practice is fairly simple, and if the essential con¬ 
ditions of thought and understanding arc seemed, . . . the practice 
results aie obtained with surpiising quickness. 

. . . Here we might prescribe voluntary action, ns in the 
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treatment of simple tics and stammering. In the cases of patients 
whose nails nre .already gnawed down to the quick, ji9 is usual 
in confirmed cages, ivc hesitate to prescribe practice in further 
actual gnawing. Hence the form of gnawing was prescribed, 
without stressing the need of making it actually aa savage 
as is the involuntary habit, Somewhat to our surprise, this 
practice carried out in two daily ten-minute periods succeeded 
with every member of a group of college students. , . , In less 
than three weeks, the nails had grown out to a normal length, 
and the biting habit was broken in every case. Practice Was then 
suspended permanently. Complete check on the group later 
was impossible, on account of graduation of some of the mem¬ 
bers, but in scvcial cases there were later relapses. Obviously, 
a thorough follow-up in all cases is necessary, nnd immediate 
resumption of practice is indicated at sign of a rcTapse, It is 
probable, however, that if practice had been continued on the 
above group for several weeks, with lengthening intervals be¬ 
tween practice, relapsing would have been prevented. In sonic 
cases, the further practice would hare been superfluous (since 
these enses did not relapse) hut would have done no harm, 
Since patients of this type can be given practice in a group, the 
labor and time of the psychologist is economized, and there would 
have been no loss from that point of view in extending the 
practice of the whole group, even if it were possible to guess, 
at the time of the primary result, which cases would need follow¬ 
up work and which would not. 

Where cases ore treated singly, . . < the psychologist must 
proceed empirically. It is best in any case not to cease 
practice abruptly, but to taper it off as the particular case seems 
to require. Then the condition of the patient must be checked at 
periods varying from a week at first to a month finally, 

It ifl quite possible that the total practice is most efficient if it 
is discontinued in such a way that slight rclnp9es occur, practice 
being resumed promptly upon such relapse, On the other hand, 
this procedure may he slightly less efficient than the tapering off 
which permits no relapse. No decision can be made on this paint 
at present, nnd its determination ia obviously difficult (16). 



III. PRESENTATION OF SECTIONS ON NAIL-BITING 

The present; inquiry consists of several years of continuous study. 
It covers a period of eight years, 1932-40. During the years of 
1932-35 elementary school children were studied. During the second 
series, 193540, those of the tenth grade were used. Availability deter¬ 
mined the choice of subjects. Briefly, they represent the pupils who 
were in regular classes during the interim, and some hospital patients. 

Each year's study takes up a segment of the investigation in an 
attempt to verify, or discredit, hypotheses relating to the causes, 
correlates, incidence, and amelioration of nail-biting. An empirical 
approach was the initial method. Each year’s findings suggested the 
probable area of investigation for the ensuing year. As the investi¬ 
gation progressed, statistical and clinical techniques supplemented 
the empirical approach. Wherever feasible, in order to establish 
rapport, an informal attitude was assumed. Otherwise, as in statis¬ 
tical aspects, a more formal and objective attitude was taken. Inter¬ 
views, catharsis, questionnaires, students’ accounts, and other tech¬ 
niques were used where applicable. A conscious effort has been made 
to present the data and its implications in as simple a manner as 
is compatible with the behavior investigated. 

A. Section A (1932-33) 

l. Problem 

The probable relationship of corporal punishment to nail-biting, 
among boys found in grades four to six t inclusive. 

2. Procedure 

The first step was to establish a suitable rapport among the pupils. 
In order to accomplish tins t:hc conditions under which the data 
were collected were so set in time and context as to make them 
appear discreet to those participating. The pupils were not informed 
as to the real purpose of the inquiry. This was withheld in order 
to reduce deception. During the course of the school year the prob¬ 
lem of finger nail-biting was considered as part of the regular class 
work in “health education. M This was a subject in which the pupils 
were met. During class discussions pupils volunteered their experi¬ 
ences. Secondary sources were pupils' discussions of the opinions 
and attitudes of their friends and parents on nail-biting. These 
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opinions and attitudes wer-e developed in an informal manner, in a 
socialized recitation. At this time the incidence was established, 
by examining the fingers of the pupils. In this manner the 50 
individuals Ln the experimental group were isolated, The control 
group was formed by matching each nail-bitcr with a non nail-bitcr 
in respect to age (within the same year), and IQ (within plus and 
minus three points). 

In another subject, history, in which the same students were met, 
many of the pupils insisted on talking to their neighbors. Various 
methods of discipline were used to overcome this talking. Tlic.se 
were ineffective to the degree, desired. This opened the way for 
more severe punishment, leading eventually to corporal punishment. 
Offenders to receive corporal punishment, together with their offenses, 
were listed. One day of the wcclc was set aside as ‘‘pay-day.” The 
spankings served as "pay” for “enterprise. 11 A scmi-$crious attitude 
was taken toward the procedure, The pupils enjoyed it to the extent 
that they were willing to take their punishment in order to sec the 
rest receive theirs, J3y this indirect technique practically all of the 
pupils in the class, nt one time or another, participated. The pupils 
iu the experimental and control group participated at least several 
times. 

After a time pupil resistance, in talking about spankings received 
at home, diminished to such an extent that these spankings could 
he discussed freely. There occurred some vivid descriptions of the 
travails of members of the class. Some seemed to glory in the fact 
that they could take their spanking and still not conform. The&c 
discussions aroused curiosity as to the number of pupils receiving 
frequent spankings. A poll was taken to ascertain the number re¬ 
ceiving frequent spankings outside of school, from those in charge. 
The pupils were also asked how long they remembered these spank¬ 
ings. The information from these questions was collected by ballot. 
Each pupil wrote his name together with his responses to the ques¬ 
tions on a sheet of paper. If the condition occurred infrequently 
they were instructed to write tr no iJ ; otherwise, “yes*' 3 Ballots were 
collected for all of the male pupils in the class, but only those of 
the one bun tired pupils participating were used. 
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3, Data 

Of the 132 boys met, 50 were nail-bitcrs; the incidence being 
approximately 38 per cent. 

The questions with their appropriate numerical responses will be 
found in Table 4. 

TABLE+ 

Relationship or Corporal Punishment and Nail-Biting 
(Bovs, N.—B. 50; Control 50) 


Question 


Do you get spankings out of School? 

Do you get frightened when you are spanked? 
Do you remember (he spankings for some time? 


Nail-biters Control 


Yes 

No 

Yes 

No 

4D 

10 

30 

20 

33 

12 

30 

20 

20 

30 

25 

25 


4. Discussion 

According to the cases studied, Table 4 appears to indicate that 
nail-bitcrs received move corporal punishment. These children cvh 
dcntly annoyed those in power considerably. Although they seemed 
to forget the spankings rather quickly, they did indicate a feeling 
of fear while being spanked. There seems to be a circular condition: 
the nail-biter, being quite active, annoys the parents frequently. 
This in turn leads to spankings causing the child to experience fear 
and anger, and establishing a frustration in the child which will 
impel him to greater activity, cither overtly or implicitly. One 
might say, a pattern, has been established. Nail-biting is a segment 
of the entire syndrome. A slight relationship seems to exist between 
corporal punishment, fear, nnd nail-biting. The anticipation of an 
impending spanking (fear) is conceivably an adequate stimulus for 
exciting nail-biting behavior. By tins is not meant that nail-biting 
is the only response to fear situations, merely that nail-biting is 
exhibited during such situations, A possible explanation for the 
more rapid forgetting of nail-bitcrs may be their high activity level, 
Nail-bitcrs seem to be more sensitive to impending crisis. After the 
situations have passed, however, they seem to forget very rapidly, 
going into another activity and in this mariner repressing the mem¬ 
ory of wliat has taken place. 

5. Findings 

Thirty-eight per cent of a random sampling of 132 hoys were 
nail-biters. 
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The 50 nail-biteiS within this sample indicated that they received 
more spankings at home, for misconduct, than those in the control 
group. 

In like manner, the nail-biteis admitted more frequently that they 
experienced fear while being spanked than did those in the control 
Ri oup. 

Of the eases studied, nail-biters apparently suppressed conscious 
memories of received spankings more than those found in the control 
group. They seemed to forget spankings received at school more 
readily, as they contributed more infractions punishable by spankings. 

B. Section B (1933-34) 

1. Problem 

A survey to ascertain the distribution of nail-biting according to 
age, sex, grade and section, number of siblings, age at which biting 
began, awareness of biting, the probable causes, situations in which 
biting occurs, and sense of guilt felt by the biter, 

2. Procedure 

A-t the beginning of the 1933-3+ school year, i(. was decided to 
verify the number of nail-biters in die various sections met. During 
the month of September, of that term, this was done by circulating 
a sheet of paper among the pupils, upon which the nail-biters were 
asked to sign their names. A new sheet of paper was used for each 
section. The actual occurrence of nail-biting was verified by inspec¬ 
tion of the pupils’ fingers. A few were found who hit their nails, 
but who had not signed the paper. After verification of this, these 
names were added. 

All the nail-biters met in the various sections were given a mimeo¬ 
graphed questionnaire, a facsimile of which follows: 

1, Name. 

2, Arc. 

3, Grade and Section. 

4, Number of brothers and sisters, 

Age, when started to bite nnffn. 

6. Do you know when you are biting your nails? 

7. Anything you can remember of when, and how, you started 
to bite your nails. 

8. Under what conditions do you bite them now? 
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To determine tlie reliability of factual statements the school 
records were used, wherever feasible, to supplement the questionnaire. 

3. Data 

The 223 pupils met were utilized for the year's work. Of these, 
89 were nail-biters. The remaining 134 constituted the control 
group. The pupils participating in this study were from Grades 4 f 
5, and 6; Sections A, B t and G. Grade 4 -A means Grade 4, Section 
A (Table 5). Pupils were placed in sections according to their 
ability. The “A” sections consisted of the more intelligent pupils; 
the "G" sections represented the less intelligent. The Stanford Revi¬ 
sion (1916) of the Binet-Simon tests was the basis of determining 
mental ability, This had been administeml during the time the 
pupils were in the first grade. 

The results of the tabulation of some of the facts arising from 
the questionnaire will be found in Tabic 5. From the grade totals 
(Table 5) it is evident that 41 cases, or 36.3 per cent of the boys 
were nail-biters, whereas 48 cases, or 41.1 per cent of the girls 
indulge in this practice. The 89 cases of boys and girls, or 39.9 
per cent, were the total number of nail-biters within the experimental 
group. The nine-year-old pupils within this study show the highest 
frequency of nail-biting. Of the 90 who were nine years old, 40 
were nail-biters, or 44.4 per cent (Table 5). 

Table 6, indicating the number of siblings, is supplemented by 
data from another study (67). 

During the collection of data on the number of siblings, the col¬ 
lection of information for the purpose of a control was overlooked. 
At the time, it was of interest to determine only the most frequent 
number of siblings occurring in the nail-biters* families. By co¬ 
incidence it was found that L. Viets had in a somewhat similar 
study compiled information on the same question. The liberty was 
taken to fill this deficiency for a control by using her control group. 

Eighty-six nail-biters were used in Table 6. The discrepancy 
between the number of nail-biters found in Tables 5 and 6 is due to 
the fact that several pupils were transferred in the interval between 
collecting and tabulating the data. As two of these pupils* answers 
were illegible, and another questionnaire unanswered, these casps 
were ignored. This changed the number of cases from 89 to 86. 

The incipiency nf nail-biting is presented in Table 7. 
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TABLE 5 


Distribution of 

Nail-Biting 

According to Age, 

Stx. 

Grade, and 

Suction 



Boys 

Girls 


Total 

Total 

Affc 

N.n. 

Con, 

N.D. 

Con. 

N 3. 

Con. 

number 




Grade 4-A 




& 

0 

4 

3 

7 

3 

11 

14 

9 

6 

6 

8 

9 

14 

15 

29 

10 

0 

0 

0 

0 

0 

0 

0 

11 

0 

1 

0 

0 

0 

L 

! 

Total 

6 

11 

11 

16 

17 

27 

44 




Grads 5-A 




9 

3 

4 

3 

11 

6 

15 

21 

10 

3 

3 

1 

3 

4 

6 

10 

11 

1 

0 

0 

0 

1 

0 

l 

Total 

7 

7 

1 

14 

11 

21 

32 




Gradr 5-R 




9 

1 

S 

5 

2 

6 

10 

16 

10 

0 

6 

4 

l 

4 

7 

Li 

II 

0 

1 

0 

0 

Cl 

1 

1 

12 

0 

0 

1 

0 

1 

( ) 

l 

Total 

1 

IS 

10 

3 

11 

18 

29 




Gradr 5-C 




9 

6 

3 

\ 

3 

10 

6 

16 

10 

4 

2 

4 

2 

a 

4 

12 

11 

1 

3 

0 

0 

i 

3 

4 

12 

2 

0 

0 

1 

2 

1 

i 

13 

J 

0 

0 

0 

1 

0 

1 

Total 

14 

8 

a 

6 

22 

14 

36 




Grade 6-A 




10 

3 

11 

0 

2 

3 

13 

16 

11 

l 

7 

4 

11 

S 

18 

23 

12 

0 

0 

0 

2 

0 

2 

2 

13 

0 

1 

0 

0 

0 

I 

1 

Total 

4 

19 

4 

15 

a 

34 

42 




Grade 6-11 




9 

1 

D 

3 

4 

4 

4 

8 

10 

4 

2 

2 

3 

6 

5 

11 

11 

2 

4 

4 

1 

6 

5 

It 

12 

1 

4 

2 

0 

3 

4 

7 

13 

1 

0 

0 

0 

1 

0 

1 

14 

0 

1 

0 

0 

0 

1 

1 

15 

0 

1 

0 

0 

0 

1 

1 

Total 

9 

12 

11 

8 

20 

20 

40 

Grade 








total 

41 

72 

48 

62 

89 

134 

223 
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TABLE 6 


Siblings 


No. of siblings 

Nail-bitcrs 

Both sexes 

Control (67) 

l 

2 

10 

2 

12 

20 

3 

24 

21 

4 

15 

6 

5 

6 

7 

6 

6 

4 

7 

4 

4 

8 

3 

3* 

9 

3 


10 

6 

,. 

11 

3 


12 

2 


Total 

S 6 

75 

*Eight of more siblings. 




TABLE 7 



INCIPIGNCV 


Age started 

Nail-bite rs 

Per cent 

Under 4 years 

0 

0.0 

4 

2 

2.3 

5 

6 

6.7 

6 

14 

15.7 

7 

n 

20.2 

S 

10 

n.o 

9 

23 

25.3 

10 

7 

7-9 

11 

2 

2,3 

12 

1 

1.1 

Total 

89 

100.0 


Eighty-onc of the 89 nail-bitcrs were aware of the act of biting. 
This indicates that 91 per cent knew when they were biting their 
nails, 

Representative answers to question seven; Anything you can re - 
member of when and how you started to bite your nails? 

1 began to bite my nails at the beginning of last year. I 
saw someone else bite them, so I began to bile them. I was 
excited. 

I learned to bite my nails from my sister and brother. 
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My girl friend bit her nails, so I did. 

I started because when I became nervous I could not resist 
the tempiation. I learned from iny brother, 

I learned from another Kiri, I watched her, then I started 
it too. I bile them eveiy time I Ret a spanking, 

I started to bite my nails when Z started school. I used to get 
scolded, 

When J was small I went to a movie and it was about a fire, 
after that I was afraid of fire, and every time I think of it 1 
bite my nails. 

I learned from my playmate, when I started school. I bite 
them because I am nervous* 

I started to bite them when I was seven, They were too hard 
to pick off so I bit them. 

I started to biLc my nails last year. I saw almost all the girls 
in our club do it so I did it too, 

Representative answers to question eight: Under what conditions 
do you bite them now? 

I find myself biting my finger nails usually when I get 
nervous or excited over something, and perhaps biting them ao 
long it has become a habit with me. 

1 bite my nails when my mother Rives me a scolding. 

I bite my nails when I get scared. 

I bite them because I am very nervous. 

I bite them when I go to die movies, school, and church. 

I bite my nails when I have home work lo do and don’t 
know how to do it. When 1 do something wrong and geL a 
scolding, 

When I get afraid, and when somebody is sick. When the 
teacher asks me something. When I must go someplace and I 
don't know where it is. When some bod}' gets hurt. When I 
go to the store and forget something. 

I chew them when I have nothing to do. 

I bite my finger nails in church. 

Because I get nervous in school and don't know what to do 
next, 

My finger nails make me do it. 

T bite my finger nails when I see something exciting, When 
I see children hit with a machine, and when I must hurry and 
can't. 

I bite them in school, church, or when Anybody scolds me. 

I bite them when I get excited, when I don’t know my lessons, 
or when I do something I'm not supposed to do. 
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I bite them when I get excited, or worry about something. 

I bite my nails when I get excited and scared, and when I sec 
spooky mo vie a. 


4- Discussion 

The precipitating factors were found in situations in which the 
individual responded unsagaciously. The nail-biters tended to be 
reluctant in discussing these situations. During interviews, after 
rapport had been established, the information seemed to burst forth. 
One gets the impression, as tills outburst takes place, that the narra¬ 
tor is not exactly aware of what he is saying. There is definite 
evidence of emotional loading. Even in the rehearsal of these past 
events the pupil generally exhibited intense emotional patterns. When 
questions were aslced concerning former statements, in order to ob¬ 
tain additional information, the pupil would often, almost vehe¬ 
mently, deny that he had made such statements. During further 
inquiry, after the emotional discharge had occurred, the pupil would 
oftimes admit, rather apologetically, that these facts had been true. 
Pupils would confide then that they had often thought these things 
over to themselves, but were too ashamed to say anything to anyone 
else. Tlie tendency to retract statements is probably due to a feel¬ 
ing of guilt. As these events were reconstructed in the light of the 
pupil’s present experience the emotional tensions seemed to disappear. 
The individual's response (nail-biting) is determined largely by past 
contexts, rather than by the present situations. Nail-biting might 
be considered a diffusion in that it helps the individual in dissipating 
emotional tension; as these individuals exhibited a high activity level. 
In that it is a socially inadequate behavior, nail-biting can be con¬ 
sidered neurotic. 

The affective element associated with nail-biting was found to 
be fear, In the “A* J sections the causes for fear were found to be 
mostly symbols, words, and ideas. In the fC G fJ sections the causes 
were found to consist, generally, of more material objects such as 
the paddle, lack of food, being locked in a closet for misbehaving, 
shouted at, seeing people hurt, etc. 

The immediate purpose which nail-biting seems to serve is to 
postpone a perceived difficulty or an impending annoyance. 
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5. Findings 

The range of ages studied was from eight to sixteen years, in¬ 
clusive. 

It was found that 36.3 per cent of the boys, arid 41.1 per cent of 
the girls; or 39.9 per cent of the total number were nail-biters. 

Of the nine-year-old pupils 44.4 per cent were nail-biters. 

The results show that in the "A" sections there tends to be a 
smaller proportion of nail-biters, whereas in the "C ,J sections a 
much larger proportion is found. The section containing the largest 
proportion of nail-biters was Section 5 -C having 61.1 per cent. 

Nail-biters occurred frequently in families of two and four chil¬ 
dren, and most frequently in 3-child families. It is likely that the 
3-child family occurs most frequently in the population at large. 

There is a decided rise of incipicncy in the sixth year; with the 
greatest, or 25.S per cent, occurring in the ninth 3 'ear. During the 
tentli year there is a decided drop. 

According to the pupils' testimony, a great majority of nail-biters 
were aware of the act of biting. 

During interviews the nail-biters displayed evidence of a sense of 
guilt. 

Fear was found to be a conspicuous factor in situations reported 
by the pupils, in which nail-biting occurred. 

Among the cases investigated, the precipitating factors were found 
in die individuals' past, 

Nail-biting is essentially a learned behavior developing, however, 
on the basis of predispositions which aic not common or constant in 
all individuals. In our culture this behavior is not formally taught; 
however, some of the students indicated that they started this form 
of behavior by choice after having observed someone else indulging 
in it. If the individual indulging possessed status, as far as the ob¬ 
server was concerned, and the observer possessed suitable (emotional) 
predispositions, the learning of nail-biting followed. In this way the 
former individual unintentionally taught this behavior to the latter. 

C. Section G (1934-35) 

1. Problem 

A study to find the incidence of nail-biting according to grade and 
section, sex, and intelligence; to find its duration among present 
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nail-biters; to determine, by use of a standardized questionnaire, the 
extent to which nail-biters are neurotic; to suggest a treatment of 
nail-biters by means of negative conditioning. 

2. Procedure 

This section of the investigation was conducted during the school 

year of 1934-35. 

The incidence of nail-biting was determined by inspection of the 
pupils* fingers, during regular class period. A distribution was then 
made according to grade and section, and sex, for the nail-biters and 
the control. The control group consisted of all the non nail-biters 
in these class periods. 

To find the duration of the habit, the pupils were asked to verify 
at what age they had started to bite their nails by asking their 
parents, as well as through their own recollection, From this infor¬ 
mation, together with the knowledge of the pupils’ present age, the 
duration was determined. 

In a preceding study (1933-34) evidence was revealed that nail- 
biters arc neurotic. In order to establish to what extent nail-biters 
are more neurotic than non nail-biters the Woodworth-House 
Mental Hypinie Inventory was used, Sheets of paper, numbered 
from one to thirty, were given each pupil. The questions from the 
inventory were read aloud, and the pupils instructed to write “yes” 
or “no” for each question as it was read. If the condition mentioned 
in the question happened frequently the pupils were instructed to 
write “yes.” On the other hand, if it was of infrequent -occurrence 
they were told to write “no/' Ample time was given, between the 
reading of each question, for the pupils to make their decisions. 
The total number of “yes” for each item was computed, for both 
the nail-biting and non nail-biting girls, This was also done for both 
the nail-biting and non nail-biting boys. These totals, for both the 
nail-bitcrs and non nail-biters for both sexes, were converted into 
percentage. The difference in percentage, between the nail-biters 
and non nail-biters, was computed. The control group was used as 
the standard. The deviation in percentage was recorded in both 
positive and negative values, c.g., 24 per cent of the girls in the con¬ 
trol group answered “yes” to item one; for this same item 23 per 
cent of the nail-biting girls answered “yes” This gives us a differ¬ 
ence of minus one per cent, for the nail-biters. In like manner, for 
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Item 3, 34 per cent of the control group answered “yes," whereas, 
63 per cent of the nail-biters answered "yes." This gives us a differ¬ 
ence of plus 29 per cent for the nail-biters. 

The IQ was taken from the school record. These IQ *s were de¬ 
termined by the Stand ford Revision (1916) of the Binct-Simon 
tests. In most cases these tests were given ((urine tile first year of 
attendance at school. Due to the occurrence of transfers some were 
administered at a later date. 

As any kind of systematic treatment would of necessity take up a 
good deal of time, permission was received from the school super¬ 
intendent to incorporate it as a project in health education. The 
school physician gave Uh permission to use a quassia solution on the 
children’s fingers. It was then expedient to receive permission from 
the parents of these children. Four of these parents refused their 
permission, while 123 acquiesced, This is the reason for the dis¬ 
crepancy between the cases of nail-biting found and the number 
treated. The total number of cases was 212, of which 127 were 
nail-bitcis. The remaining 85 eases were utilized as the control 
group. The preparation of the quassia solution was as follows: an 
ounce of quassia chips was added to a pint of hot water and steeped 
until cool, after which it was strained. The solution was bottled, to 
be used as needed. This solution was applied to the fingers with a 
cotton-tipped applicator. In some of die sections the quassia was also 
put on the side of the tongue* using the same procedure as when 
putting it on the fingers. Treatments were given weekly, for a 
period of two months, November and December. An attempt was 
made to create an intense desire to let the nails grow. The treat¬ 
ments were explained as an aid to speed-up the stopping of this form 
of behavior. When the treatments were started, all the nail-biters 
who had received permission from their parents were given a treat¬ 
ment. The following week, before a treatment was given, the pupil 
was asked if lie had stopped biting. If he answered in the affirmative 
he was given another treatment, nevertheless. This was done to 
prevent pupils from saying they had stopped, simply to evade treat¬ 
ment. The following week the pupils who had reported stopping 
the previous week had their fingers re-examined. If there was evi¬ 
dence of stopping no treatment was given. Pupils who had stopped 
biting were praised in front of the class in OTder to establish a 
pleasant feeling-tone with allowing the nails to grow. This praise 
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also gave them the feeling of social approval. Pupils who had re¬ 
ceived treatment were not allowed to get a drink of water during 
tile class period. Those who stopped biting during this two-month 
period, but later relapsed, were given occasional treatments. Those 
pupils who had not responded to the treatments during this period 
were dropped. 

3. Data 


The number of cases used totaled 212, They consisted of pupils 
in the fifth and sixth grades. Of the total number there were 127 
nail-biters. The remaining 85 were used as the control group. The 
distribution according to grade and section, and sex is given in 
Tabic 8. 

TABLE 8 


Incidence of Nail-Biting During 1934-35 



Boy<? 

N.TL Coo. 

Gii Is 

N.IL Con. 

Totnl 

N.H. Con. 

Total 

number 

Per cent 
biting 

*6-A 

9 

7 

6 

12 

IS 

19 

34 

44.1 

6-B 

10 

1J 

8 

7 

18 

13 

36 

SO.O 

6-C 

9 

3 

6 

+ 

15 

7 

22 

68.2 

5-A 

8 

fi 

16 

S 

24 

11 

38 

63.2 

5*B 

14 

n 

13 

4 

27 

17 

44 

61.4 

S-C 

20 

7 

8 

3 

28 

10 

38 

73.6 

Total, 

70 

47 

57 

38 

127 

85 

212 

59.9 

Per cent 

58.8 


60.0 






H-A si 

gnifies 

Grade 6, 

Section 

A, etc. 





The information pertinent 

to the duration of n 

ail-biting 

is sum- 

marized 

in Table 9. 

It will be observed from this tabic that ap~ 





TABLE 

9 







Duration or Nail-Biting 



No. of years 


Frequency 

Pci 

1 cent (api>.) 


l 



8 



6. 



2 



32 



25. 



3 



24 



19. 



4 



28 



22. 



5 



9 



9. 



6 



12 



9, 



7 



8 



6. 



8 



6 



5, 



Total 127 ton. 
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proximately 66 per ceiit had been biting their nails for a pciiod of 
two to four years, The modal year was two. 

The information in respect to intelligence is presented in Table 10. 


TAI1LE 10 

DisTntnurioN or Intfujoehcii 


Range ( IQ ) 

N ail-biters 

Control 

Total 

Belmv -69 

10 

4 

14 

70-79 

19 

8 

27 

80-S9 

3,6 

20 

56 

90-99 

+2 

28 

70 

100-109 

10 

16 

26 

110-119 

6 

8 

14 

120-Abovc 

4 

1 

5 

Total 

127 

85 

212 


Since the number of cases is comparatively small, the IQ's are ar¬ 
ranged in intervals of 10 points. All those of 70 and below lire 
grouped in one step. In like manner, all those above 120 arc grouped 
in a single step. 

The questions (items) of the questionnaire used which gave 
differences from the control of 10 per cent or more, arc listed for 
the bovs in Table 11. 

TABLE 11 

Significant Items ron Boys: Nail-Bitmis 


Per cent in 


Rank 

Item 

excess of control 

1 

Temper tantrums 

21 

2 

Mind-wandering 

16 

3 

Disliking company of girls 

15 

4 

Low marks in school 

14.5 

5 

Poor health 

13.6 

6 

Fi ight in middle of night 

12.4 

7 

Consider myself rather nervous 

10 

In like manner, the significant items arc 

summarized for the girls 

in Table 12. 



On the item relating to the "feeling of inferiority/’ 66 per cent 
of the control group indicated its presence, whereas only 47 per cent 
of the nail-biters (girls) did so, or a difference of 19 per cent. 

The total responses, omitting the question referring directly to 
nail-biting, are shown in Table 13. 
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TABLE 12 

[GNiriCANr Items for Girls; Nail-13 item 


Item 


Fcr cent in 
excess of control 


in middle of night 29 

X ashamed (interest in body) 18 

bed over 3ex 13.5 

changes in interest 11,2 

leting myself rather nervous 11 

g tired easily 10 


TABLE 13 


ArmwATivii Answers to Questionnaire 


Buys 

N.ti. Con. 

Girls 

N.B. Con. 

ToMl 

N.B, Con. 

Total 

number 

70 

47 

57 

38 

127 

95 

212 

938 

551 

861 

517 

1349 

1068 

2917 

14 A 

11,7 

15,1 

13.6 

14.5 

12.6 



pertaining to the treatment is presented in three 
lie farm of a typical treatment curve, in Figure 1; 
of the treatments, of the six sections, in Table 14; 
,raph, Figure 2, which depicts the relative proportion 
cr section, before and after the treatments, 
sted that if the data resulting from the treatment of 
egalivc conditioning were plotted to form a graph 
in a "J-ctirvc,” and would illustrate his concept of a 

TABLE 14 


Treatment of Nail-Uiters; Both Sects 


A 

Grade 6 

It 

C 

// 

Grade 5 

n 

C 

15 

18 

15 

22 

27 

25 

7 

12 

9 

H 

25 

20 

4 

11 

S 

8 

20 

10 

4 

8 

7 

8 

11 

7 

4 

6 

7 

8 

5 

6 

3 

4 

7 

6 

4 

6 

3 

4 

7 

4 

4 

6 

3 

4 

7 

4 

4 

6 

3 

4 

7 

4 

4 

6 
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2 


7V vi -> 

0 

O12;3*l5670 

FIGURE 1 

<l J-CuavE" Depicting Treatments or Nail-Bithiis, of Gliadi? 5 -C f dy 
Negative Conditioning 


“telic continuum. 11 Ail six curves being 11 J-curves" only one, that 
of Grade 5-C, is given (Figure 1). 

Thc decrease of nail-biting, for each of the six sections treated, 
is shown in Tabic 14. 

To summarize the data of the preceding table (Table 14) a 
summarizing table was computed indicating the per cent biting at 
each of the treatments, and the net gain in per cent between the 
successive treatments. This is shown in Tabic 15. 

To assist in evaluating the success of the treatments, and to 
present the results pictorially a bar graph (Figure 2) was con¬ 
structed. It is of the split type; the right side indicating the nail- 
biters, and the left side the non nail-biters. 
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FIGURE 1 

Distribution or Nail-Uitbrs Before and After Treatments; According 

to Section 
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TABLE 15 



Summary of Treatments: 

Bom Sgxgs 


Treatments 

Nail-biters 

Per cent 

Per cent t>f 
decrease 

0 

123 

100.0 

> » i ■ 

l 

87 

70.7 

29.3 

2 

61 

49.6 

21.1 

3 

45 

36.6 

13.0 

4 

36 

29.3 

7.3 

5 

30 

24.4 

4.9 

6 

30 

24.4 

0.0 

7 

30 

24.4 

0.0 

3 

30 

24.1 

0.0 


4, Discussion 

During tins investigation, the incidence of nail-biting was found 
to be practical ]y tlic same for both sexes. The fifth grade sections 
contributed more than those of the sixth grade. The rr C” sections 
in both the fifth and sixth grades showed the highest incidence. 

In respect to the duration of nail-biting, it definitely appears 
that the great majority have been doing it for quite some time. There 
seems to be a peculiar bunching in the two- to four-year interval. 

This leads one to believe that the learning of tins behavior takes 
place in what is generally known as the primary grades. This may 
be due to the need for adjustment to numerous different personal¬ 
ities with which the child has had no previous contact. This doubt¬ 
lessly leads to many frustrating situations as the range of competi¬ 
tion is far greater than that encountered previous to school life. 

Considering the smallness of the sample, and the character of the 
distribution, it seems hazardous to venture a definite statement re¬ 
garding the intelligence of nail-biters as compared with non nail- 
biters. However, the nail-biters contributed more eases propor¬ 
tionately in the intervals below 100, and in the interval of 120 and 
above. The non nail-biters contributed more eases proportionately 
in the intervals of 100 to 120. 

The item analysis for the “Mental Hygiene Inventory” reveals 
enlightening facts. The first item on the boys’ list is “temper tan¬ 
trums." This ties with the study conducted i/i 1932-33, pertaining 
to corporal punishment. Temper tantrums certainly enter into the 
picture of corporal punishment. The claim of the male nail-biters 
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that they forget spankings quickly (1932-33) is in pint verified by 
the fact that "mind wandering 11 is the second most significant item. 
The only item that may possibly have a sexual implication for boys 
is the one pertaining to “disliking the company of girls.” This 
item ranked third, The succeeding four items: low marks, poor 
health (imagined), fright in the middle of the night, and consider¬ 
ing themselves nervous, all point to the importance of fenr. Col¬ 
lectively, these seven items give a fairly adequate description of the 
nail-biting boy. 

One would almost believe that since nail-biting occurs in both 
boys and girls they would be the same kind of individuals, This is 
not true, however. With girls there is a greater preponderance of 
items related to sex, as feeling ashamed of interest in their body, and 
being disturbed over sex. The most significant item among girls, 
that of M fright in the middle of the night/’ indicates the importance 
of fear. They also report that their interests change quickly, and 
that they believe themselves to be nervous. The sixth item, that of 
“getting tired easily/’ may be clue to the rather constant domina¬ 
tion of the sympathetic division of the autonomic nerv r ous system. 
The girls indulging in nail-biting show much less evidence of a 
“feeling of inferiority” than the control, indicating that they have 
a higher self-regard than those of the control group. 

As a whole, the questionnaire shows a slight difference of neurotic 
scores, indicating that the nail-biters are slightly more neurotic than 
the control. 

In the cases where the treatment with quassia solution effected a 
cure, it usually took place within the first three treatments given. 
Additional treatments seemed increasingly ineffective. There prob¬ 
ably occurs an adaptation to the treatment, rendering it ineffective. 
It follows, if this procedure is to succeed it will do so within the 
first few treatments, otherwise it will only tend to stabilize, to a 
greater extent, this behavior. Each treatment was succeed ingly less 
effective, and after the fifth treatment no further improvement took 
place. Desisting being, primarily, a conformity situation, those who 
do conform do so rather quickly. The lcmaining nail-biters persist 
in tills behavior. Those who do not respond prefer live satisfaction 
derived from nail-biting, and willingly tolerate the discomfort of 
the quassia solution. To these, nail-biting satisfies a definite need. 
In cases where this behavior ceases there is no strong “felt” need 
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for this form of behavior. Approximately 75 per cent of tile cases, 
did respond to this treatment. There is a strong possibility tlmt some 
of these cases, after the completion of this experiment, did relapse. 

5. Findings 

In the six sections studied the greatest incidence, 73.6 per cent, 
was among pupils in Grade 5-C; and the least, 44.1 per cent, in 
Grade 6 -/L 

Of the 212 eases studied, 127 were nail-biters, or 59.9 per cent. 
Of these 127 eases, the girls contributed 60 per cent; the boys 58.8 
per cent. 

It was found that 66,1 per cent of the nail-biters had been in¬ 
dulging from two to four years, inclusive. The modal year was 
two. 

As a group, nail-biters have a slightly lower mean IQ than those 
who da not indulge. Those with lower intelligence ciuoticnts con¬ 
tribute more nail-biters than those of higher intelligence. 

The incidence is greater in the fifth than in the sixth grade. 

According to the scores made by the nail-biters on the "Mental 
Hygiene Inventory,” they appear slightly more neurotic than the 
non nail-biters. 

Significant items for hoys were: temper tantrums, mind wander¬ 
ing, disliking company of girls, low marks in school, poor health, 
considering themselves rather nervous, and fright in the middle of 
the night. 

Significant items on the "Mental Hygiene Inventory” for the 
girls were: fright in the middle of the night, feeling of superiority, 
feeling ashamed, disturbed over sex, swift changes in interest, con¬ 
sidering themselves rather nervous, and getting tired easily. 

At the conclusion of the treatment 75,6 per cent of the eases treated 
had desisted. This indicates that this procedure will facilitate, at 
least, the amelioration of nail-hiting provided the nail-biter sin¬ 
cerely desires to cease this foim of behavior. 

The first treatment effected the greatest decrease in nail-biting, 
29.3 per cent. Each succeeding treatment diminished in cffcctivcness- 
until the fifth treatment, after which no further decrease occurred. 
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D. Section D (1935-36) 
i. Problem 

1 year was devoted to evaluating the appropriateness 
:thods of investigating finger nail-biting among tenth 
o develop skill in the observational technique, and to 
ysis of the nail-biting activity, 

2, Procedure 

moils studies bad been conducted with elemental 
m it did not follow that the same procedure would, 

: applicable to tenth grade girls. Accordingly, it was 
tial to determine, empirically, what techniques or ap- 
d he utilized. Those which seemed to give at least 
of reliability and validity are reported. 

>jcct taught was commercial arithmetic, the problem 
could not be incorporated to any degree of consistency 
e regular class work. This left as an alternative, de- 
in observation. Usually more than half of the class 
ent by the pupils working problems at their seats. This 
le opportunity for the observation of juil-biLing. The 
to be overcome was that of being able to observe the 
her nails without having her become aware of this 
It developed that by reducing facial response to a 
inding or sitting as still as possible, and appearing to 
: pupil without responding to her activities, the pupil 
f of being observeJ. Another method was to stand 
tiic room so that a clear view of the pupil's hands and 
ter face was visible. It became apparent after a period 
tv at ions that nail-biting could be divided into four 

icthod tried was that of informal discussion. The day 
usual school vacations as Thanksgiving and Christinas, 
ar class periods, various questions pertaining directly 
\ were posited for discussion. The reason for using 
f iis the fact that the students already had the festive 
facilitated the interchange of ideas. Those questions 
:d some evidence of successfully serving the purpose 
reported. On one of these occasions, after some informal 
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discussion about the time and cause for nail-biting four persistent 
indulgcrs were asked to write their explanations. These were col¬ 
lected. This was to determine the type of response tenth grade girls 
were likely to give. 

The cathartic method was used, in another period, with five 
chronic nail-biters. The earliest situation (presumably the inciting 
situation) in which they were certain they had hit their nails was 
to he recalled. After one minute of recalling and isolating this situ¬ 
ation they were risked to tell the interviewer anything they could 
remember about it. The maximum time allowed for such an abreac¬ 
tion was from 10 to 20 minutes. After this a memorandum was 
made. 

In another class, entertainments in which the pupils frequently 
participated were discussed, such as movies, dancing, parties, games, 
and picnics, together with their respective implication to nail- 
biting. The consensus of the 10 nail-biters in this period was taken. 
The entertainments were named and the nail-biters were asked to 
raise their hands when one was named in which they consistently 
bit their nails. The number of hands raised was tabulated, for each 
of these various forms of entertainment. 

At another time, in a class containing nail-biters, tests and their 
effect on the incidence of nail-biting were discussed. The nail-biters' 
reasons for indulging were sought. These were listed. 

Still another method employed was the holding of an impromptu 
forum. The question discussed was: Do nail-biters stop this behavior 
gradually or suddenly? The principal participants in this forum 
were the former nail-biters- Other members of the class participated 
in the general discussion which followed. Pupils tended to stray 
from the topic under discussion and had to be directed back to it. 

3. Data 

The four postures into which nail-biting, by girls, can be divided 
are: (tf) T lie placing of the one hand in the vicinity of the month. 
This posturing continues from a few seconds to half a minute, (b) 
The placing of the finger against the teeth. 'This step is usually 
accomplished very rapidly, (c) A series of quick, spasmodic bitings, 
with the nail of the finger pressed tightly against the biting edge of 
the teeth. ( d ) This step consists of the withdrawal of the finger 
from tile mouth, to be inspected either visually or to be felt by another 
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finder or by the other hand, The facial expression at this period is 
rather serious, If the biter becomes aware of being watched the 
proceeding is abruptly brought to an end- The entire sequence lasts 
anywhere from about 40 seconds to several minutes. 

The testimony of four high school sophomore girls as to the time 
and inducement for them to bite their nails is as follows; 

When I get excited. After I have an argument with a close 
friend. 

I usually do it when I am excited or cannot do something. 

Or when I sit around and have nothing to do that I like, 

I bite my two finger nails on my left hand when I am at the 
movies nnd the picture is exciting. 

Sometimes I get nervous when I have to say a speech or some¬ 
thing like that, then I usually bite my nails. I usually bite my 
nails when I am reading a book or a magazine. 

During the abreaction, the incident recalled was usually one that 
occurred during early childhood. Nail-biting was considered to be 
consistent behavior with their idea of themselves. 

The stimulus value of various forms of entertainment arc ranked 
in Table 16, 

TABLE U 

Stimulus Value or Entertainments to Nail-mters among Tenth Grade 

Girls 

(Ten Cases) 


Rank Entertainment Frequency 


1 Motion pictures 10 

2 Games S 

3 Stories 6 

4 Dances 4 

5 Daydreaming 3 

6 Parties 2 

7 Picnics 1 

8 Dales with boys 1 


In the test situation the reasons for biting are largely those which 
show the need of more effort being put forth by the individual dur¬ 
ing this activity. Various phrases were used to describe these situa¬ 
tions such as; “when / hove fo fry very hard’*; “I do not understand 
loh/tf the problem says**; rr it seems Jto help me Jo try harder J ; etc. 
Of the 28 individuals participating in the forum, 20 believed 
linger nail-biting stopped rather abruptly. 
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4. Discussion 

The information obtained from the testimonies of the sophomore 
girls is probably true as far as it goes. 

The abreaction tended to show how this form of behavior becomes 
assimilated as part of the personality of the individual displaying it. 
It appears consistent with their idea of themselves to the extent 
of trying to justify its consistency with the rest of their behavior. 

The fact that the 10 eases studied claimed they bit their nails while 
attending motion pictures indicates its stimulus value to be high. 
Yet, these same individuals maintain they enjoy motion pictures 
immensely, especially the thrilling kind. In like manner, games, and 
stories of the thrilling type arc preferred. The four girls who in¬ 
dulged at dances say it occurs, usually, while waiting to he asked to 
dance. Parties, picnics, and dates with boys appear to have low 
stimulus value for this form of activity. 

Probably the suddenness of desisting, of various nail-biters, may 
be due to their having achieved greater insight, and the need for 
this behavior no longer existing. 

The observational method appears to be both reliable as well as 
valid. Here deception is almost impossible. The questionnaire ranks 
second, with discussion third. 


5, Findings 

Nail-biting activity often follows a sequence of four rather dis¬ 
tinct postures for girls:. 

Nail-biting occurred, for the sophomore girls, when they were in 
a state of excitement. Also when they arc unable to do something 
which they desire to do. 

Nail-biters usually believe this form of behavior to be consistent 
with their definition of self. 

Of the various forms of entertainment indulged in by tenth grade 
girls motion pictures and games are the most provocative. 

During die test situation, those parts requiring the most effort 
to solve are the most likely to elicit this form of behavior. 

Most of the pupils believe nail-biters stop this behavior abruptly. 
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E. Section E (July 6 to August 26, 1936) 

1. Problem 

This study was undertaken in an attempt to determine the inci¬ 
dence of finger nail-biting among the girls in the children’s ward of 
the Allentown State Hospital; the value of olive oil in the treatment 
of such cases; and what their parental relationship had been prior 
to their commitment, by studying their case histories. 

2. Procedure 

The fingers of the children were inspected to find the number 
biting their nails. The nurses in charge of the respective children 
were interviewed in regard to the patients’ general behavior. The 
superintendent, Henry I. Klopp, authorized the nurses to treat the 
nails of these patients with olive ail three times daily* morning, 
afternoon, and shortly before retiring, Each nurse was assigned two 
naihbiters whom she was to treat, observe, and report on. The 
teacher in charge of occupational therapy was also interviewed in 
respect to these patients. The writer interviewed the nnil-biters at 
least twice a week. During these interviews the progress of the treat¬ 
ment was noted, and further information about their nail-biting was 
sought by means of direct questioning. The case histories of the 
nail-biters were read and pertinent excerpts taken therefrom, for fu¬ 
ture reference. The psychiatrist in charge, Max Rosman, offered 
his own observations of previous nail'hirers under his care. 

3. Data 

Of the patients present at the onset of this study, approximately 
25 per cent were linger nail-biters. 

During interviews with the patients the following questions were 
disked; 

1. What are you thinking about when you are biting your 
nails? 

2. How did you start biting your nails? Do you know when 
3'ou are biting them ? 

3. Did any of your friends bite their nails? 

'V, Why clo you think you bit* your nails? 

5. Did anyone scold or tell you to stop biting your nails? 

6. Do you get sleepy when you bile your nails? 

7. {a) What arc your hobbies? (//) Do you bite your nails 
when you arc working or playing at your hobby? 
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In general, the answers given by the patients dining these interviews 
must be considered unreliable. They were evasive, the answers 
of times resulting from cues given by leading questions. Other times 
they failed to answer the questions by saying, ,f l don't know/' or bv 
sheepishly smiling. Lying appeared promiscuous The following are 
indications of the results obtained during these interviews: 

1. No general tendency can he indicated, due to die con¬ 
fusion of the responses, except that the patients were in a 
stir red-up state. 

2. The patients did not seem to know how they started to bite 
their nails. Most of the patients claimed they were not aware of 
the act of biting. 

3. In many cases their mothers, or relatives with whom they 
came in contact, bit their finger nails. Occasionally a playmate 
indulged in this practice. 

Practically all of the answers received on this question 
were of the type that would lie expected from adults. The 
patients probably heard these answers, at some time or another, 
and were merely repeating them. They had no insight ns to 
the significance of these answers, nor as to the reason for lilting 
their nails. 

5. In almost every instance someone had tried to stop them 
from indulging in this practice, or scolded them for doing so. 

6. This question wns used Lo check the validity of the other 
answers. Some of ihc nnswers were in the affirmative. 

7. (a) vs to, tl\e« Vwvhlwes ex¬ 

tensive, the patients exhibiting no noticeable inhibitions, (&) 

The consensus was that they very seldom bit their nails while 
occupied with their hobby. This was substantiated by the 
supervisors of occupational therapy. . 

Excerpts from some of the case histories studied together with 
the results obtained from the treatments with olive oil, as observed 
during the interviews, arc presented ; 

Catherine, female , age — 12 } IQ .— Sf. 

Treatment: Nails chewed badly, rough and dirty. After treat¬ 
ment with olive oil, and interviews, condition improved some¬ 
what. 

Problem: Quarrelsome, wets her bed, and masturbates. 

Family: Family separated, mother immoral, father very emo¬ 
tional. 

Behavior: She was stubborn anil obstinate . . . hhc was nervous 
and restless and showed undue interest in men. 



ALBERT LEROY R1LUO 


167 


Rose, fcmaU, age — 9, IQ — S6. 

Treatment: After treatment nails showed sarne iin prove me ikt. 
Very cooperative during interviews. Stated mother would like 
her to liai'e nice nails. 

Problem: Mother says, *'shc has become tin manageable, at> 
Lacking other pupils, and at home attacking her siblings and 
incither,'* 

Behavior: She lias been, aside from the usual behavior, mas¬ 
turbating, and pulling at her hair, experiencing quite soine 
instability and anxiety. . . . She also pulls out her hair and 
swallows this. . , - She will play with toys for a few seconds, 
then throws them down angrily, and destroys anything she gets 
hold of. 

Elm a, {cm air, age — It, IQ — T9, 

Treatment: Says she would like to have nice nails, but there 
was no improvement from the treatment. She chewed her nails 
as badly at the end of the treatment ns at the beginning. 

Problem ; Incorrigibility, claimed by mother. 

Family: The mother in n harsh, easily irritated person who has 
frequent spells of temper. 

Behavior? Resents home, blames difliculties on mother. She 
can he loud and boisterous, Tike the others. When arlrnirted to 
the hospital—seemed excited. 

Ellen, female, age—12, IQ — It3, 

Treatment: Left institution a few days after treatment started, 
but during that time had completely stopped biting her nails. 
Her nails were well manicured, and clean. Saw someone with 
nice nails and she decided she wanted her nails to look like 
theirs. 

Problem: Inability to get along with her parents. Temper 
tantrums, and epileptiform seizures, became irritable and dis¬ 
obedient. 

Family: Mother was very fussy. Father very nervous. 

Behavior: She displayed tcmpci tantrums, and lustrocpilepsy. 

Dorothy, female, a<j£ — 13, IQ — 73. 

Treatment: Treatment seemed to do very little good. Nails 
were chewed very badly. 

Family: Family history negative on both sides. 

Behavior: She never ntlcnded school. Is impulsive and hasty. 
Talks a good deal ami jar restless. Docs not like school, it is too 
hard. Restless, over active, overly interested in opposite sex, 
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Site demands a great deal of attention from the physician. She 
was diagnosed as "habit disturbance." 

Pearl, female, age — 9, IQ — Si, 

Treatment: After treatment, showed sonic improvement. 
During interviews she was very evasive. She lied consistently, 
saying she did not bite her nails, but on observation found they 
were badly chewed. 

Family: Mother immoral and mentally ill. Father committed 
suicide in 193 3, 

Behavior: She has had numerous infections about the finger 
nails, from picking and tearing the skin. She has also been 
pulling at her haie'. This occurs at night when she is in bed. 
She resents being put off, whenever she has some simple slight 
wound on her skin or fingers, usually self inflicted. . , , She 
pulls out her hair during fits of temper. At other times she is 
shy. 

1lose Marie* female, age — 11, IQ — SI, 

Treatment.’ Treatment apparently did very little good. Lies 
promiscuously. Chewed her nails as hndly as before, but 
always had an alibi. 

Problem: 13ad temper, restlessness, dcstruclivcncss, and sex 
delinquency. 

Family: Father weak type, mother immoral and of low type. 
Left husband and lives with another man, and has had several 

cbJJfJrox 

Behavior: Destructive, overactivc, assaultive, disLractable, un¬ 
stable, disrespectful, quick tempered, masturbates, and is stub¬ 
born. 


4. Discussion 

1. he evidence submitted by tile nurses was found to be unreliable 
in some aspects. They tended to state their opinions rather than 
report factual results. Three of these reports, received from nurses, 
nrc given : 

All children seem to be nail-biters. It seems to be true 
especially of neivous children. I noticed that many of the girls 
in C, W. had nails that were very short, but after being told 
about them, and encouraged to let them grow, they seemed to 
improve. To help them I put olive oil on as was preset ilied 
and also gave them finger-nail polish. All girls have a certain 
amount of pride, so by telling them how much better they would 
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look, they seem to stop the finger nail-biting. I believe that after 
a little encouragement the girls in C, \Y. will have nice finger 
nails. (13. S.) 

They bite their nails only when excited, I showed them my 
nails as I used to bite my own nails, and it seemed to work 
in keeping them from biting theirs. (N'T.) 

She stopped biting them because she intends to have nice nails. 

The only Lime she bit her nails was when she became nervous. 

Olive ail was applied three times daily to soften the cuticle, 
give nourishment to the nails, and prevent brittle nails. The 
olive oil, in a way, prevented her from biting her finger nails, 

(M. W.) 

From the patients' testimonies it was found that nail-biting usu¬ 
ally occurred ns an aftermath of fights with othci children. 

Sex possibly contributes to nail-biting, in proportion, ns it consti¬ 
tutes the individual's problem (anxiety). It occurs frequently in 
the case histories, 

The amelioration of these cases seems to be, primarily, a problem 
of motivation. Under the existing conditions, nail-biting fulfills a 
need. 

The physician in charge of the children's ward, Max Rosman, 
claims that "ns the patient's problem was successfully solved, the 
finger nail-biting discontinued." It appears that nail-biting is a seg¬ 
ment of behavior which is displayed when a problem situation, the 
kind of times described as worry, exists over a period of time. When¬ 
ever the individual is not actively engaged in overt behavior the 
tension increases and nail-biting ensues. Nail-biting seems to be a 
concomitant of this persistent emotional tension, 

Question six, in the data, was asked in order to validate the 
veracity of the patients' answers. Nail-biting being essentially nn 
activity which occurs while the individual is under tension, and 
sleep being primarily an activity which requires the organism to be 
in a state of relaxation; an affirmative answer would seem to appear 
fallacious. However, this means of validating the veracity of the 
patients may not hold completely. Since only three of the cases 
answered in the affirmative one might suspect that the word "sleep'* 
was Accepted by these patients as synonymous with "going to bed." 
That they may have interpreted it in this manner is borne out by 
one of the nurses who told of one of these patients biting her nails 
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after being in bed. Here the nail-biting behavior may have been 
the result of anger or resentment at having to go to bed. 

The fact that these children were committed to a State hospital 
implies that they were behavior problems at home. 

The behavior of these children, as observed during interviews, did 
not appear to differ from the so-called normal child in kind, hut 
rather in degree, 

5, Fiutlimjs 

The patient having the highest IQ among the nail-biters responded 
quickly to the treatment, completely slopping biting activity. The 
lowest IQ 's showed negligible or no improvement. Those in the 
middle range showed n limited improvement. 

Finger nail-biting was a segment of behavior found in the ctiil- 
dten's ward among unstable, irritable, upset, impulsive, and restless 
children. 

Most conspicuous among the patients studied was a state of tension 
and a high degree of activity. 

Most of the patients were not aware of the act of biting thcii 
finger nails. 

Nail-biting in many cases could be traced to mothers, or relatives 
with whom they had come in contact. 

The patients very seldom bit their nails while occupied with their 
favorite activity', in occupational therapy. 

F, Section F (1937-33) 

1. Problem 

To find the incidence of finger nail-biting; to determine wliat facts 
are generally believed true of nail-biters; and, to determine which 
of the basic conditions are most responsible in eliciting this behavior. 

2. Procedure 

The incidence of nail-biting was determined during December, 
1937, by inspection of the pupils* fingers, verification by the pupil, 
and observation of its occurrence during the class period. 

During April, 1938, 60 tenth grade girls were asked to enumerate 
on sheets of paper three facts which they believed to he true, espe¬ 
cially, of nail-biters. This group consisted of 50 non nail-biters, 
and 10 nail-biters. 
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During May, 1938, tbc nail-biters were asked to choose which 
of these four activities: (rt) delay in time between stimulus and 
response (suspense); (b) making- discrimination too subtle; (*’) 
overstraining; (d) or two opposite activities (as something very 
pleasant and very disagreeable) at the same time, were most con¬ 
ducive in eliciting nail-biting behavior. The responses were written 
on slips of paper, then they were collected for tabulation. 

Several pupils were interviewed in respect to what they meant 
by the term “nervousness.” 


3. Dain 

Of the 130 tenth grade students studied, 114 were girls and 16 
boys. It was found that 26 of the 130 pupils were nail-biters; or 
20 per cent. 

The facts believed to be true of nail-biters, according to 60 tenth 
grade girls, arc ranked according to frequency in Table 17. Those 
facts which occurred only one time are not recorded in the table. 


TABLE 17 

Huron ted Facts Believed Concerning Nail-biters; Girls 


Believed facts 

Frequency 

They are nervous 

42 

They arc excited 

It is a habit 

24 

20 

They nre hungry 

13 

It occurs when one is idle 

10 

They do it because of fear 

0 

Because they are woiried 

S 

They are unaware of doing it 

6 

They arc not healthy 

6 

They are high-tempered 

S 

They enjoy it 

4 

They do it when they are thinking 

4 

They are irritable 

3 

They lack control of their feelings 

2 

ft is due to conditions in the home 

2 

Because they cannot chew gum 

2 

They do not eat much 

2 


A few of the facts mentioned only once but which seemed to Lie 
of some importance me: 

That is the only way of quieting their nerves, they do nut 
know what else to do. 
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They always talk and won't give anyone else a chance to 
talk, they like to argue about something, 

It is unhealthy. 

It takes the place of doodling. 

The choices made by the nail-biters of the four “prepotent stim¬ 
ulus situations ’* arc listed in Table 18. 


TABLE IS 

Prepotent Stimulus Situations Eliciting Nail-diting: Both Sexes 


Stimulus situation 


Frequency 

Suspense 


19 

D iscriminntion too subtle 


2 

Overstraining 


2 

Tiro opposite /ictlvhies 


3 


T otal 

36 


4. Discussion 

Since the majority of eases available were girls, both sexes were 
combined. 

The facts believed to be true concerning nail-biters, as evidenced 
by those who were nail-biters at the time and the non nail-biters 
arc worth more ihnn passing notice. The facts presented by the 
10 nail-biters as compared with the 50 non nail-biters were identical. 
Each of them stressed the importance of “nervousness.” Many 
pupils appeared actually to believe that this was really the cause. 
They did not realize that the term “nervousness” is a descriptive 
term and could not possibly be the causal factor. During inter¬ 
views with a few of these students who claimed nail-biting was 
due to nervousness, when asked to elucidate they very frequently 
insisted that anybody knew what "nervousness” was. In these 
interviews the pupils were asked to explain further what this 
“nervousness" was. They would usually say, r T ran not explain, I 
am jus/ nervous, I was always this way/' If one pressed the point 
they would become indignant. They seemed definitely to resent 
being questioned. Another fact, “it occurs when one is idle,” was 
found fo mean that they were unable to do what they wished. In 
this kind of a situation they were usually comparing what they 
were doing with what they would have liked to be doing, In these 
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situations tlie tilings- they were required to do were clone automati¬ 
cally and to them this did not really seem to be “doing/ 1 Only 
doing what they would like to do would be "real doing." The 
"excitement 11 cited by the pupils seems to be of two origins: (jh) 
being teased (anger), or (b) a perceived crisis (fear). 

The “prepotent stimulus situations" were suggested by Razrnn. 
He was of the opinion that “two opposite activities" was the most 
prepotent stimulus situation in activating nail-biting behavior. 
However, the information obtained, and reported in Table 18, 
indicates that “suspense," or delay between stimulus and response, 
was the most prepotent. There possibly is a certain degree of spe¬ 
cificity indicated in this table that would not hold for other ages 
as these pupils were adolescents, and most of them were girls. 

5. Findings 

Of the 130 pupils studied, 20 per cent were nail-biters. 

Nail-biters did not indicate any greater insight into their be¬ 
havior than did the non-nail biters, in respect to finger nail-biting. 

The most frequent fact cited by the pupils was the belief that 
"nervousness" was the basic cause of finger nail-biting. The next 
in importance was “excitement/ 1 with “habit" ranking third. 

The most prepotent stimulus situation, for tenth grade girls, was 
one in which suspense occurs. 

G. Section G (1938-39) 

1. Problem 

The aspects considered were: the incidence and duration of 
finger nail-biting; and an attempt to find what methods, if any, had 
been used in hying to curb this behavior, 

2. Procedure 

The incidence was determined by inspection of the pupils’ fingers, 
verification by the pupils, and observation of the pupils during class 
periods. 

To ascertain the duration of nail-biting; to find whether anything 
had been done to try to ameliorate this behavior; and to learn what 
methods were used, a questionnaire was employed. The 33 nan- 
biters were given sheets of paper which contained five questions. 
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They were directed to write their responses to these questions, and 
after they felt satisfied that they had answered them to the best of 
their knowledge they were to return the papers. 

3. Data 

Of the 132 tenth grade girls met during April, 1939, 33 were 
nail-biters; or 25 per cent. 

The questions submitted to the 33 nail-biters, to he answered, 
were: 

1. Present age, 

2. IIow many years have yon been biting your finger nails? 

3. Has anyone, including youiself, ever tried to stop this 
behavior ? 

4. What method was used? 

5. Under what conditions do you usually bite your nails? 

By subtracting the number of years each had indulged from her 
present age the probable incipiency of the nail-biting behavior was 
determined. This is reported in Table 19, 


TABLE 19 

Pa on able Acn of Incipiency of Nail-iutinc 


Age started 


Frequency 


4 

5 

6 

7 

8 
9 

10 

11 

12 

13 


1 

4 
0 
2 

5 

10 

6 
2 
1 
2 


Among the 33 nail-biters, 30 reported that either they themselves, 
or others had attempted one or more times to curb this behavior. 
This indicates that of the cases studied 90 per cent had at some 
time or another been subjected to some therapeutic technique. 

The most frequent methods cited are: binding the fingers with 
adhesive tape, being slapped on the hand, making them ashamed of 
their bitten nails, using bright nail-polish, inculcating a fear of blood 
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poison nr some disease, being paid to stop, and putting Iodine on the 
nails. 

The conditions under which nail-biting; occurs can be summarized 
as fear provoking situations, or exciting situations, 

Three of the students’ elaborations as to the conditions under 
which nail-biting occurs, and their attempts at curbing this be¬ 
havior, are given: 

Helen, IQ — 97, age — IS, 

I just stopped biting my fingernails because t thought of how 
some girls had nice nails ant! 1 always looked at mine to compare 
and I'd think of what an ugly thing it was to do at iny age, 

I'd bUc them over excitement, but at present there are many 
things to do instead of biting nails, 

Evelyn, IQ — 124, age — 14. 

I stopped biting my nails three days ago, I had been biting 
them for almost two years. Most of the methods I used failed, 
such as painting the nails with iodine, etc,, so finally I painted 
them with the brightest nail-polish I could buy. That cured me, 

May, JQ — 120, age — 15. 

I made a New Vcar’s resolution not to bite my nails, but from 
force of habit I do it unconsciously. I do it mostly when I am 
excited, or scared. Frequently in the movies. I’ve tried putting 
adhesive tape around the finger nails I bite the most, and also 
putting thick, brilliant nail-polish on. I did not bite them 
then because I did not like the taste, hut when the nail-polish 
came oil I hit them again, 

4, Discussion 

The reliability of the students’ reports as to the duration of nail- 
biting is doubtful. However, in Table 19 there is a detectable 
trend as to its incipicncy. There is a slight concentration at five 
3 r ears of age, and a large concentration at nine years of age. Be¬ 
tween the ages of eight and ten, inclusive, 62 per cent of the cases 
studied had their incipicncy. 

5. Findings 

Of the 132 tenth grade girls studied 33 were nail-biters, or 25 
per cent, 
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The majority started biting their nails between the ages of eight 
and ten years, according to their reports, 

They report that nail-biting occurs while they arc excited or 
scared. 

In 90 per cent of the cases at least one attempt had been made to 
ameliorate this condition, The most frequent methods used to 
curb this behavior were: taping the fingers with adhesive tape, being 
made to feel ashamed of this behavior, having their hands slapped, 
fearing blood poison or disease, being paid to stop, and putting 
iodine or finger nail-polish on the finger nails. 

H. Section H (1939-40) 

1, Problem 

To find the characteristics of pupils in these three classifications: 
nail-biters, former nail-biters, and non nail-biters; according to 
intelligence, neuroticism, disciplinary infractions, and attitude to¬ 
ward their school. To find the tenth grade pupils* conception of 
the incipiency, incidence, and amelioration of finger nail-biting, 

2. Procedure 

From September to December, 1939, each time a pupil committed 
an offense during class period as chewing gum, making unnecessary 
noise, or talking to his neighbors, the incident, pupil's name, class 
in which it occurred, and the amount deductible from the pupil’s 
conduct mark were put on 3 x 5 filing cards. These cards were filed 
chronologically. 

There were 12 classes of pupils in the Hunsickcr Annex. Six of 
these were met by Oswcll J. Scip, and the remainder by the writer. 
During the first week of January, 1940, the incidence of nail-biting 
was ascertained for each of these classes in the following manner, 
In each class a sheet of paper was circulated bearing the headings: 
nail-biter, former nail-biter, and non nail-biter, The pupils were 
instructed to sign their names in the appropriate column. Those 
pupils who had never indulged in nail-biting throughout their life 
were to sign their name in tile column headed noil nail-biters. Those 
who had bitten their nails at some time in their life, but had stopped 
prior to this tabulation, were to sign in the column headed, former 
nail-biters. Those who were active nail-biters at the time were re- 
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guested to sign tlicir names under the heading nail-biter. Prior to 
this classification the pupils were informed that the collection of 
this data was for the purpose of research, When in doubt as to a 
particular pupil's status it was checked by inspection of the pupil's 
fingers, or by direct observation. As a whole, the pupils proved to 
be quite truthful, This data, in conjunction with that found in the 
school records, was tabulated and classified so that it could be 
summarized in tabular form. The intelligence quotients entered 
in the school records were derived from the 13inct-Simon tests. 

About this time the accumulated cards which had been collected, 
pertaining to the disciplinary infractions, were sorted into three 
categories: Nail-blters, former nail-biters, and non nail-bitci'S, 

On January 30, 1940, each pupil in the 12 classes was given a 
copy of the Bernreuter Personality Inventory} and the Bell School 
Inventory? A class period, 50 minutes in length, was allotted for 
filling out these forms. The pupils who were absent when these 
tests were given received them within the next school week. After 
all the forms of both tests wcic scored the results were tabulated 
on ledger sheets. The information appearing on these sheets, for 
each pupil, consisted of name, age, IQ> raw score of the Bl-N scale 
of the Bernreuter test, this score's percentile rank, the Beil score, 
and which quintile this score felj. Whether the person in question 
was a nail-biter, former nail-biter, or non nail-biter also appeared 
on this sheet. 

The three classifications: nail-biters, former nail-biters, and non 
nail-bitcrs, each containing one hundred cases were matched accord¬ 
ing to sex; IQj within plus and minus five points; and age, within 
the same year. 

The mean IQ (ungrouped) was determined for all the cases fall¬ 
ing within these three classifications, together with their respective 
ranges. 

During April, 1940, the pupils in six of the classes were informed 
that they would have one month in which to write an account on 
the topic: The causes, occurrence, and cure of finger nail-biting , 
This account was mandatory. They were further instructed that 
the account should contain from 200 to 500 words. 

l Rohert G. Bern renter, The Personality Inventory. California: Stanford 
Univ. Press, 1935, 

fl rjnjrh M. Bell, The School Inventory. California: Stanford University 
Press, 1936. 
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3. Data 

-All cases studied in this section came from the Hun sicker Annex 
of the Allento^vn High School. They consisted of tenth grade pupils 
of both sexes. These pupils were divided into two equivalent groups; 
one group consisting of the six classes met by Osvvell J. Seip, and 
the other group the six classes met by the writer. The pupils in 
these two groups were separated into three classifications, namely: 
(<t) non nail-biters, meaning (in this study) those pupils who had 
never bitten their nails; (b) former nail-biters, those who had in¬ 
dulged at some period of their life, but who had desisted prior to 
this investigation; and (c) nail-biters, those pupils engaged in nail- 
biting activity at the time of this investigation, To facilitate under¬ 
standing the distribution of pupils composing the two groups in 
these three classifications Tables 20 and 21 were constructed. 


TABLE 20 

Tiie Distribution or Cases in tiiu First Group 


Period 


N.-B. 

Former 

Non 

Total 

Per cent 
N.-B, 

Per cent of 
N.-B. and 
former N-B. 

(G)*~ 

I 

10 

8 

10 

28 

35.7 

64.3 

(M) 

II 

13 

9 

10 

32 

40.6 

6S.H 

(M) 

III 

13 

8 

9 

30 

43.3 

70.0 

(M) 

IV 

13 

6 

11 

30 

43.3 

63.3 

(M) 

V 

2 

14 

15 

31 

6.5 

51.6 

(G) 

VI 

6 

17 

9 

32 

18.8 

71.9 

Total 


57 

62 

64 

183 

31.2 

65.0 

~MgT 

_i /■ 

All girls; (M) 

Mixed ; 

(B) All 

boys. These abbreviations also 


apply for Table 2L, 


TABLE 21 

Ttie Distribution or Cases in the Second Group 








Per cent of 

Period 





Per cent 

N.-B. and 

N.-B. 

Former 

Non 

Total 

N.-B, 

former N-B. 


(B) 1 9 12 12 33 27.3 63.6 

( G ) II 9 12 11 32 28.1 65.6 

(B) III 4 13 13 30 13.3 56.7 

( G > IF 8 13 8 29 28.6 72 A 

(°) V 20 6 8 34 58.8 76.5 

( G ) VI 2 18 10 30 6.7 66,7 
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Summarization nf the material in the preceding tables is made in 
Table 22. This table also includes the "probable error” of the 
percentages. 

TABLE 22 

Distribution of Cases in the Two Groups 


Grairp 

1 

Z 

N.-N. 

57 

52 

Former 

02 

74 

Nan 

64 

62 

Total 

183 

188 

Total 

109 

136 

126 

371 

Per cent 

29.4 

36.7 

34.0 

100 . 

°f> 

.044 

.041 

.042 

.00 


The number of cases used in the next tabulation (Table 23) is 
less than the original number. This is due to the fact that some of 
the pupils were transfers from other systems. In checking the school 
records it was found that some of these pupils’ intelligence quotients 
were derived from other sources than the flinct-Simon tests (Stan¬ 
ford "Revision, 1916). Others had no IQ listed on their school 
record. Thirtj'-sevcn cases were eliminated for these reasons. The 
number of cases considered satisfactory was 334. 

The manner in which the intelligence quotients distribute them¬ 
selves in tiic three classifications (nail-biters, former nail-biters, non 
nail-biters) is listed in Table 23. Since the total number of cases 
was quite limited, 10 was chosen as the most appropriate interval. 

TABLE 23 


A Frequency Distribution of Intelligence Quotients for NAtL-Brmts, 
Former Nail-Biters, and Non Nail-Biters: Both Sexes 


Range 

IQ 

Nail-biters, 

Former N.-B. 

Non N.-B. 

Total 

140-149 

1 

2 

0 

3 

130-139 

0 

I 

1 

2 

120-129 

4 

11 

5 

20 

ILO-119 

11 

22 

21 

54 

100-109 

23 

41 

30 

94 

90-99 

38 

30 

31 

99 

80-89 

17 

10 

18 

45 

70-79 

7 

3 

7 

17 

Total 

101 

120 

113 

334 


As each of the classifications was of different size, the numerical 
frequencies were not directly comparable. By converting the cases 
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occurring in each interval into percentages the values in the various 
intervals became more comprehensible. To this end Table 2\ was 
computed. This table also makes more noticeable the relative distri¬ 
bution in each interval. 


TABLE 24 


A Percentile Distribution of Intelligence Quotients: Both Sexes 


Range 

W 

N 5i ii-biters 

Former N.-B. 

Non N.-B. 

Total 

140-149 

.99 

1.67 

.00 

.90 

130-139 

.00 

.83 

.88 

,60 

120-129 

3.96 

9.17 

4.42 

5.99 

110-119 

10.89 

18.33 

18.58 

16.17 

100-109 

22.77 

34.17 

26.55 

28.14 

90-99 

37.62 

25.00 

27.43 

29.64 

80-S9 

J 6.83 

8.33 

15.93 

13.47 

70-79 

6,93 

2.50 

6.19 

5.09 

No, of ensefl 

101 

120 

113 

334 

For each 

classification, 

nail-biters, former 

nail-biters, 

and non 


nail-biters, the mean was computed (ungrouped) together with their 
lespectivc ranges. These facts arc found in Table 25. 


TABLE 25 

The Mean IQ and Ranges of the Nail-Biters, Former Nail-Biters, and 
Non Nail-Biters: Both Sexes 


No, of cases 

Nnil-b iters 

101 

Former N. 13, 
120 

Non N.H. 

113 

Total 

33 + 

Mean IQ 

97.76 

103.51 

99.94 

100,83 

Highest IQ 

140 

143 

135 

143 

Lowest IQ 

70 

76 

73 

70 


When the mean IQ was computed for all those who were not 
biting their nails, the former and non nail-biters, at the time of 
this investigation it was found to be 102.19, whereas the present 
nail-biters’ mean IQ was 97*76. 

For intensive work 100 eases were chosen from each of the three 
classifications, nail-biters, former nail-biters, and non nail-bite is. 
Elimination of eases depended on their being, or not being, able 
to be matched to a comparable ease in eacli of the other classifica¬ 
tions. The nail-biting group was chosen as the master group. The 
criteria for matching was age, sex, and IQ (within pins and minus 
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five points). The case falling in the 140-149 JQ interval was 
dropped, since there was no comparable case in the non nail-biting 
group. It is of interest to note that a nail-biter, a girl, had a neurotic 
score equivalent to the ninety-ninth percentile on the Hernrcutcr 
Personrtlity Inventory, indicating her to be definitely neurotic. 

The distributions of the three classifications are grouped in deciles. 
As there are 100 cases in each classification they can be thought of 
as per cent, Therefore, the numerical frequency in each decile is 
Lhe percentage within this interval. 


TABLE 26 

Cases in tuil Various Dgcir.Es 


Decile 

N ail-biters 

Former N.-B. 

Non N*-H» 

90-95 

7 

S 

7 

SO-69 

13 

5 

3 

70-79 

12 

9 

10 

60-69 

22 

7 

15 

50-59 

JO 

5 

12 

40-49 

10 

17 

10 

30-39 

7 

15 

12 

20-29 

13 

15 

7 

10-19 

4- 

7 

10 

0-9 

2 

15 

14 

Among the nail-biters, 64 per cent were above the fiftieth per- 

ccntile. Only 31 

per cent of the 

former nail-bitcrs 

exceeded the 

fiftieth percentile. The non nail-biters had 47 per cent above the 

fiftieth percentile. In other words, 

the non nail-bitcrs were appar- 

ently normal, since the discrepancy of three per cent is i 

not significant. 

The tabulation of disciplinary infractions is presented in Tabic 27. 

During the first month SO per cent of the infractions occurred in 


TABLE 27 



Disciplinary In fractions 


Two week 




jittcirols 

Nail-biters 

Former N.-B. 

NobN.-U. 

0-2 

4 

0 

1 

2-4- 

12 

1 

2 

4-G 

5 

2 

2 

6-S 

• 

4 

4 

3 

Total 

25 

7 

8 

Per cent 

62.5 

17.5 

20 



182 


l)ENliTlC PSYCHOLOGY MONOGRAPHS 


the nail-biting category. In the second month the percentage de- 
creased. 

The relative adjustments for the three classifications, in respect 
to school, as measured by the Hell School Inventory arc indicated in 
Table 28. 



TAHLli 28 

Stui>unts' AnjusTMEvr to 

tiik School 



Cases having 




raw scores of 

Nli mil cl 


Classifications 

ten or more 

of cases 

Rank 

Nail-hirers 

53 

100 

1 

Former nail-bilcis 

5G 

100 

2 

Non nail-biters 

62 

100 

3 


The score of 10 was chosen as the cut-off since ibis score seemed 
to discriminate among the three classifications. The numerical scores 
are probably not significant, although their relative rank is suggestive. 
Nail-biters tend to conform most readily, whereas the non nail-biters 
appear to conform least readily. 

According to Guthrie: 

We are generally fairly safe in judging an individual's future 
by his past. . . . Hut this fairly easy and certain prediction on 
the basis of past record is of no use when the question is asked, 

“What can lie done to change this person, to riel him of an 
annoying habit or of a distressing altitude ?" His past now 
gives no information because it has no record of his behavior 
under altered conditions. Only the observation of other persons 
who have been subjected to some form of interference will 
answer this question (21). 

Holding to this assumption, sophomore students were requested 
to write accounts in which they presented their experiences with 
finger nail-biting; together with their interpretation as to causes, 
persistence, and observed or believed cures. These students were 
instructed to observe the occurrence of nail-biting in their social 
environment, for the period of one month. If they themselves were 
nail-biters they were to observe the conditions under which they 
indulged in this habit. The entire group was told to try and recall 
any past experience they may have had pertinent to nail-biting, and 
also to ask their parents for further information. At the end of this 
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month of collecting pertinent material they wrote their account. The 
following represents relevant material from these accounts. 

Joseph, former na\l-hticr, wah, IQ 12S, age 15. 

The causes of finger nail-biting, in my opinion, nre nervousness and force 
of habit. A person, when he is nervous, must find something to occupy or 
gratify his desire for movement, lie may also bite his nails at certain times 
such as while at the movies, playing hall, or while indulging in other 
activities. There are persons I know who bite their nails while trying to 
figure something out; while thinking or concentrating deeply. 

1, being a nail-biter once myself, found out that the way to cure finger¬ 
nail-biting is to stop participating in activities which caused me to do so 
or give me the impulse to bite them. My mother, when she would catch 
me biting them when I was smaller, would slap or hit me. This only caused 
me to bite them more because it made me sort of challenge her. She often 
put something on my nails to tiy and make me stop biting them, but it would 
make me bite them more after the taste was gone. My mother finally stopped 
trying to cure me; so I found out I only bit them at certain times. I 
stopped doing these things and automatically I stopped biting my nails. 

Russel , former nail-biter, mate, IQ 105 > age 15. 

Nail-biting is caused through inheritance, nervousness, or loneliness. As 
a former nail-biter I have learned that only during idle and lonely hours 
the habitual pastime takes place. Often it occurs in such a manner as to 
cause severe nervousness. . , , . 

In my opinion, as a nail-biting cure I could find nothing better than a 
severe corporal punishment by a parent. Several weeks of deprived 
recreation would cause the habit to decrease and slowly but surely the habit 
of nail-biting would be broken. 

Gerald, former nail-biicr, male, IQ 107 , age 16. 

1 was a finger nail-biter. I first started to bite my fingernails when I 
started to help my father work on the baker route, and I would give a lady 
the wrong change. My father would go in and make the correction for 
me and when he would come out he would give me a scolding and then 
while he was talking to me I would bite them. Some other causes of 
fingernail biting are: nervousness, doing it from habit and not thinking of 
it, and when you are mad. 

When I was a finger nail-biter it usually occurred when I was scared, or 
after I was mad and then got worried. It often occurs when you are not 
thinking of it. 

The way I cured myself of finger nail-biting was, one day I caught myself 
at it and I told my older brother that every time he saw me biting my nails 
he should start slamming me on the arm and after awhile my aim was so 
sore that I soon forgot about biting nails. Other cures arc: tell somebody 
to lemind you to cut them every week, try to catch yourself in time, 
look at others when they arc doing it and see what the outcome is. 

Thomas, non uail-biter, male, IQ 76, age 16. 

I think the cause of finger nail-biting is from puLting your fingers in your 
mouth when you were a baby- Another cause is as a result of teething, . . . 

There arc many ways of curing finger nail-biting, lly putting something 
on your nails that tastes bad, but will not hurt you, putting olive oil on your 
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nnils, using adhesive tape on your nails, and many other ways. I think 
that the best way of curing it is by using olive oil. . . . 

Joseph, it ail-biter, male, IQ 107, age 15, 

1 bite my finger-nails not knowing that 1 am doing it. I think the causes 
are you don't know that you are doing it, nervous, and habit. 

You bite your finger-nails when you don’t know what to do. You also 
bite them to keep them clean. I bite mine to keep the dirt out. 

I think a good cure for biting them is to put something on them that 
burns and if you bite them your mouth will get sore. Another cure is by 
getting poison ivy on them. 

Norma, non nail-biter, female, IQ 110, age 15. 

Nail-biting is a habitual way to pass the time. Many persons bite 
their nails when there is a calamity or confusion of some soit. 

I have a girl friend who bites her finger nails (|uite frequently. She is 
nervous and gets irritable for every little nonsense. Her mother puts iodine 
on her finger tips and that helps quite a bit. This girl is slowly getting out 
of this habit because she is growing up and does not want to be embarrassed 
unnecessarily by biting her nails. 

Claudia, nail-bitcr, female, IQ 93, age 15. 

Finger nail-biting is n monotonous thing to do. I am at it ever since I 
was small, My mother and father say they believe it coincs from nervousness. 

It is very hard to stop it once you start it because 1 have tried many ways 
of stopping such ns putting some bitter medicine on and polishing them, but 
it just seems I cannot stop. I think the cure might be just to let them go if 
possible and when someone sees you have your fingernails in your mouth 
they should tell you to stop or give 3 r ou a slap. 

Miriam, nail-biter, female, IQ S6, age 15, 

I believe finger nail-biting is caused when people get nervous. When 
children in school arc told that they arc Vo have a test next week they start 
to worry about it, especially the day before they have the test, then they 
start biting their nails. Then the next day when they have the test they 
don't know much about it because while they were tiying to study the 
night before they couldn’t, because the nail-biting took up their time and took 
their mind off their work, 

I got the idea of biting my nails by seeing one of my friends do it, I 
thought it was pretty clever, so I adopted it too. 

I bite my nails especially when we have a test and 1 don't know much 
about it. I also bite my nails in classes that I don’t care much for, 

I think the cure for girls who bite their nails is to wear artificial finger 
nails, 

Catherine, former tiail-bilcr, female, IQ 115, age 15. 

I think nail-biting starts from the nerves. As for myself, when I got 
nervous, or in a rush, I put my fingers Lo my mouth, and before I knew it 
I had a few finger nails off. 

One day one of my friends called to take me for a walk, . . . my fi iend 
looked at my fingers and I knew what was going to happen, before I could 
make an excuse he asked me if I bit my nails. I could not say no, . . . so 
since that time I never bit my nails. 
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Anna, nail-biter, female, IQ 96, age 15. 

I first began to bite my nails at eight or nine years of age. My nails, at 
that time, interfered with my marble playing so I bit them off. This con¬ 
tinued unLil it was a habit I could no longer control. Every time I con¬ 
centrated my hands unconsciously came to my mouth. ... I tried many 
different ways of stopping hut to no avail. Then I noticed that only when 
I concentrated my fingers were in my mouth. My remedy was to chew 
gtmi, so instead of taking it out un my fingers I would chew hard on my 
gum. Then came a few monlhs of nervousness and my newly acquired 
nails went with it. Everything I tried would fail, even the gum. I tried 
veiy blight nail-polish, iodine, and sulphur, Then as quickly as it came, my 
nervousness stopped and with this change I s+opped biting my nails without 
even trying, but it seems that I had to twiddle with something while I 
concentrated or read. Now I have the very bad habit of biting ail the skin 
on top and mound my nails until they bleed, I have not conquered this habit 
yet, and I know not how. 

Geraldine, former nail-biter, female, IQ 12f, age 15. 

Nail-biting is nothing more than habit, and anyone who is determined to 
break the habit can do so. At one time I was biting mv nails, but one day 
a friend noticed it and I was embarrassed. That day I determined to stop, 
and I did. I don’t believe there are any really serious conditions for biting 
nails other than what the person believes in their own mind. 

Betty, noji nail-biter, female, IQ 105, age If. 

Probably Lhe chief reason fur finger nail-biting is habit. 

Finger nail-biting usually occurs when a person’s nerves arc high 
tensioned, or when he is bored by the person or subject which he is cur¬ 
rently subjected to. Motion pictures give the person the time and the 
excitement needed lo bite his nails. Reading a novel, especially a mysteiy 
story , give. 5 } the person ample opportunity to indulge in this favorite pas¬ 
time. ... A small child should have n companion in a large empty house, 
or he too will become frightened by strange noises and turn to his finger 
nails for comfort, 

This defect can dampen a person's morale and therefore should readily be 
looked after. There are a few suggestions by which to cure this, such as 
putting warmed olive oil at the end of the cuticle. White gloves also are a 
means toward the cure. But the most helpful cure Is (he person himself, 
by his own will-power. 

Betty, nail-biter, female, IQ 91, age 16. 

The most important cause of finger nail-biting, I believe, is when you are 
upset and nervous about one reason or another; you bite your finger nails to 
get your mind off of your trouble. I have bitten my finger noils because 
I have seen other people doing it. Frequently people that are idle and have 
nothing in particular to do, bite them. Many people bite them out of habit. 
Occasionally people bite them because they have a feeling that they must bite 
them, they just can't do without it, they feel all out of place and not like 
themself. 

I always hite my finger nail* when I nrn annoyed by something, for some 
reason or other. Sometimes I bite my finger nails when I am surprised; 
I bite them for joy a ml happiness. Frequently I bite them when they bother 
me, at certain types of work, or when we get tests in school, especially the 
subjects I am not good in. 1 bite them when I have nothing in particular to 
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do. When I am irritated and nervous about some news about my friends 
I bite them, thinking it svilf cheer me up, Sometimes, when I nm not feeling 
very well, I bite them because everything annoys me then. 

I think the best way to get rid of the habit is making up your mind not 
to do it, for success begins with n person's will. If you think you want to 
bite your linger nails get something to do which you enjoy, or take a walk, 
Hy keeping yourself busy with cflicient work will help to decrease the 
nail-biting. In leisure time, find a hobby in which you are interested, this 
will give you less time to bite your finger nails, 

Grace, former nail-biter, female, IQ 102, age 15. 

One of the possible causes of nail-biting is excitement and irritation of 
the natl-hiter. It is likely to Appear also if a nail-biter is very nervous, 
Frequently pimple who worry over their affairs or events arc liable to bite 
their nails as a means of escape, or for peace of mind. 

When excitement or an eventful incident lias happened or is happening 
one may seek to bite one’s nails for self-control. Nervous persons are very 
apt to bite their nails because the nervous condition induces excess irritation 
and they bite their finger nails without any knowledge of doing so. 

A probable cure for nail-biters is to obtain a substance which is bitter- 
tnslingj to spread over the nails, then when the biter embarks on the task 
of chewing hiss nails he is met with a bitter object. This treatment was 
given to me at an early age and has cured me of biting iny nails. Another 
cure is to put scotch tape or noy other kind of tape around the fingers. 

Eleanor, former nail-bitrr, female, IQ 143, age 14. 

I first got into the habit of biting iny finger-nails when I saw a friend 
doing it. Afterward it became a habit with me. Other causes for biting 
the nails are: worrying, nervousness, and uneven or rough nails. Some 
people do it unco-nsciously. If they do not have anything to do or are sitting 
idle they automatically start biting their finger-nails. 

There are nanny so-called cures for this, habit, hut few of them are 
effective. If a person leads a quiet life he may sometimes stop biting his 
nails. To cure inysclf of the habit I bought a strong but harmless solution 
grid applied it to my finger-nails. Hut this didn't stop me, and I gradually 
came to like the taste of the solution. What really cured me was embarrass* 
ment. Whenever I went out people always used to look at my short finger¬ 
nails and make remarks about them. After a few of these incidents I forced 
myself to stop biting my nails. 

Margaret, non ie ail-biter, female, IQ S3, age 16, 

The causes of nail-biting arc nervousness or excitement, This habit 
starts chiefly when they are small, and naturally grows with the person if 
they are not conscious of it. Usually this happens when they have leisure 
tbne. If a person is jittery they also start biting their nails. The possible 
cure for.this is to polish the nails; or to inspire the person to take care of 
their nails. If this doesn't help, artificial nails can be put or, this way 
when they start biting the artificial nails do not break oil and the person 
might forget about biting their nails, 

Stephen, non nail-biter, male, IQ 106, age 15. 

A few causes of finger nail-biting, I believe, arc: when n person is 
nervous he immediately puts his hands to his lips and without knowledge 
of what he is doing he chews his nails; another cause is a force of habit, 
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a person who bites his finger-nails just so he can do something to steady 
his nerves; another lime I’ve noticed that a person purposely bites his nails 
to annoy somebody; many persons bile their finger-nails because they are 
long and annoy them, When a person is worried he also bites his finger¬ 
nails, 

The cures for linger nail-biting arc; cut off the fingernails until the 
person forgets about them- I cured my brother of this habit by embarrassing 
id in in front of his companions and a few times in front of girls, I know a 
lady who mixes some harmless ingredients and when her children are asleep 
she puts it under their finger nails. When they bit their nails they im¬ 
mediately started to spit and the mother told them that a little boy got 
sick from the germs on his finger-nails. The children looked frightened a 
hit, hut 1 have seen that they have nice even finger-nails, instead of the 
kind they had a few weeks before, In some cases the children who have their 
hands slapped when they chew their finger-nails stop the habit, because 
they are afraid of being reprimanded. Some children, when reprimanded, 
become spiteful nml do it to anger their parents, 

Lamar, nail-btler, male, IQ 95, age 11. 

As a nail-biter l should say rhe causes for nail-biting aie nervousness or an 
unsafe feeling. During on exciting or horrifying motion picture, or riding 
in a speeding automobile, one’s fingers tend to draw toward the mouth and 
nail-biting occurs, 

From my own experience, I remember riding in an automobile at a high 
rate of speed and in a few seconds I found myself biting my linger-nail9, 
Another incident I can remember was the ninth grade examinations, which 
had me worried and nervous. A few minutes before the examinations began, 
almost automatically my hand watt drawn to my mouth and nail-biting began. 

Personally, 1 do not think nail-biting in an adult can he stopped by putting 
iodine or other drugs on them, Although small children may be cured by 
applying a harmless, harsh-tasting drug, The best cure, I think, would be 
force of will-power. Every time you start to bite them think of the danger 
to yowr bady ^yivV itait* vm^ViV W pouttnVrty that tVit 

person will stop. 

Stanley, non nail-biter, male, IQ 105, age 15. 

A person who is nervous usually bites his nails. Some people bite them 
when they are alone and have nothing to do. I also believe that finger nail- 

biting runs in the family. As in my own case, my father and mother did 

not lute their nails and the same applies to me. Another cause comes from 
leaving children who bite their nails go near small children or babies, the 
small children will sec them doing it and will imitate them. After they 
imitate them, it will become a habit. 

It usually happens when the victim has nothing to do and becomes nervous, 

so he bites his nails to giv r e him something to do. It also happens when a 

person is under a strain, as when someone is questioning him. A person 
should never he told to stop because as soon as the person's hack is turned 
he will do it again just for spite. 

They should use more effective means of trying to make them stop, 
like putting a liquid on the nails that is disagreeable to the taste; or file the 

nails down so they cannot bite them and keeping them filed down until he 

is broken of the habit. A pleasanter way would be to give him something to 

do, like building model airplanes, to keep bis mind off his nails. 
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Carl, former nail-bHef, male, IQ 91, age 15. 

The only cause for biting my nnila was that I, when younger, was very 
nervous, and very much afraid. In my third year of school my arithmetic 
teacher was very hot headed, and had an awful temper. From that year, 
until about two months ago, I was lilting my finger-nails. For the past 
number of years I have tried a few different ways of stopping, but met -with 
little success. 

I usually bit my nails when in a very nervous state as when taking a 
test in school, while listening to an exciting radio program, very often at 
home while playing a game of chase, sometimes while wailing for my boy 
friend. Now that I am older I have lost a lot of that fear and nervous ness, 
which I believe has helped greatly in the cure of my nail-biting. My buddy 
and I, both used to bite our nails, but after you started this experiment we 
made an agreement that whenever we sec ihq other one biting his nails 
we would slap the other fellow's hand. Tills little trick, and some personal 
pride have all helped in my stopping of finger nail-biting. 

Roland, non nail-biter, male, IQ 103, age 15, 

I have observed that when a friend of mine bites his finger-nails he seems 
extremely nervous. lie doesn't bite them constantly but only, it seems, when 
he gets the notion or urge. 

He bites Jiis finger-nails almost evciy lime he sits by the radio. It may 
be excitement, nervousness, or just a lack of something else to do. When 
he visits me, or another of his friends, and if silling and talking quietly, 
he begins biting his finger-nails, if that is what you can call those things 
on the end of his fingers. lie has them chewed down to mere hloLclicu, He 
owns a guitar but doesn’t play it much because of his finger-nails nut being 
able to support his fingers when he presses on the stiinga. Thus he is 
always complaining. 

I believe the thing, or things, that will cure him arc trying to piny more 
on the guitar, as there is a need for finger-nails of the correct length and 
shape. Then, he should concentrate on keeping his hands away from his 
mouth while sitting by the radio. If lie could have a chain with a few keys 
on the end, to swing; this would keep his hands busy. In other words he 
should have some means of diversion. If lie has to he nervous let him show 
it by swinging the chain and not by biting his nails. Last, or perhaps 
first, he should improve his nervous condition. 

Thelma _, former nail-biter, female, IQ 99, age 15. 

The people of today who bite their finger-nails arc usually considered 
nervous. They nre very annoying to the people around them. Many people 
have various ideas as to the causes of finger nail-biting, but the one occupied 
in this task is really the only one who knows, . . . 

If you have ever watched a finger nail-ldter as he goes about his task, 
you will probably note that he has several ways of approaching his nails, 
and probably does it unconscious of the fact until he feels it. He probably 
first leans on his elbow, then rests his head on his hand, and finally places 
his fingers in his mouth ond chews away to his heart's content. 

Hutting various things on the nails, wearing gloves, having someone slap 
you each lime you place your fingers in your mouth, and various other ways 
have been used to cure it, but few have had success, The person himself 
must just set his mind to it, and have a good reason not to idle them, and 
after a lime they will break away from the habit. 

I used to bite *ny finger nails hilt have stopped fur about two mouths now. 
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I tiki most of my lilting when I attended movies or if I had something on my 
mind. The one thing that made me bite my nails most -was worrying about 
my marks at school. A way that helped me to stop biting my nails was, 
os soon as I got home from school I chewed gum, and as long as I had 
something in my mouth I didn’t bite my nails. 

Mary, former naif-biter, fern,tile, IQ 121, age 15. 

When I sec an exciting gangster or mystery picture, or read an interesting 
book I always have to have something to chew on. If I have candy or 
chewing gum my nails are safe. If my nail breaks and becomes rough, and 
there is no linger nail-file near by, it bothers me so I start biting it. 

I can sometimes leave them grow for n period of time, but then I bite 
them again. Just now I am leaving them grow. When I polished them they 
grew, but then I peeled the polish off. Therefoie, I think the cause of nail- 
biting is nervousness. 

I think manicuring the nails is about the best cure, but then it shouldn’t 
be stopped until the nail-biter is convinced that he is cured. Another wsiy to 
stop nail-biting is by putting iodine or some kind of bitter medicine, or 
salve on the finger tips. 

Doi'isccilj non nail-biter, female, IQ 113, aye 16. 

In my estimation, the causes of nail-biting arc mainly due to just plain 
carelessness, oi as something to pass the lime. Although, In a state of 
emotion or excitement, n person may find this about the most natural <ir 
quickest way to quiet themselves. 

A person has to start biting his finger nails, sn it is up to him, and to him 
alone, to slop it. It is oniy, more or less, a habit and almost cvetyonc, I 
think, who really cares to and wants to can cure themselves of their own 
habits, 

A very good and inspiring cure for some girls is to get a glimpse of well 
kept finger nails, this gives I hem a longing for the same, So many girls, of 
teen age especially, have found this to be the most likeable and quickest cure 
for the habit. 

fniifij non nail-biter, female, IQ 93, age 15. 

Nail-biting is often caused by ncivousncas of a person, then it becomes a 
habit, and is very hard to gel out of. People go to the movies and they sec 
something exciting, the first thing you know is that their hand is in their 
mouth. Often when people walk on the street something happens and they 
get scared, then they bite their nails. 

There are many ways to get out of biting nails, by just a little effort from 
the person doing it. You can put soap under the nails; iodine nibbed around 
the nails, bandage the fingers, pepper under the nails. 

4. Discussion 

The assumption of three classifications, nail-biters, former nail- 
biters, and ruin nail-bitcrs, instead of the usual two was considered 
significant- The idea of a trichotomy was suggested by Helen 
Walker. Her idea was that the former nail-biters would be more 
similar cither to the nail-biters or to the non nail-biters. It was 
apparent that each of these categories had sonic unique characteristics. 
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Their distributions were such that roughly cadi composed one-third 
of the experimental group. This was very fortunate as it facilitated 
setting up the three categories so that there would he 100 satisfactory 
cases in each. Another tendency definitely indicated by Tables 20 
and 21 was that approximately one-half, or more, of the nail-bitcrs 
had desisted by their fifteenth year of life. 

One can see that there was considerable variation of the incidence 
within each of the categories, period to period; however, the two 
groups studied were considered equivalent. It was observed that 
those pupils who come from the lower economic levels, and from 
the oldest population centers of the city contributed more active 
nail-bitcrs than did those coming from the higher economic levels 
and younger population centers of the city. About one-sixth of the 
cases (first group, period five; second group, period six) were from 
outside districts (rural section). These contributed the smallest 
percentage of active nail-biters. Although there had been as many 
nail-bitcrs among the pupils in these periods as among the urban 
pupils a larger number had desisted. 

The first group. Table 20, and the second group, Table 21, were 
considered equivalent for this investigation and were summarized in 
Table 22. The standard error of the percentages, of each of the 
categories, was also indicated in this table. 

Table 23 offers an interesting distribution of intelligence among 
the three classifications. Of the three cases in the highest interval, 
140-149, two were former nail-bitcrs, and one an active nail-biter. 
All the cases having intelligence quotients that were comparable were 
used. Those IQ's which were derived from tests other than the 
Stanford Revision, 1916 ed. t of the Binct-Simon tests were not 
considered comparable. Some students who were transfers from 
other districts did not have any IQ recorded on their school records. 
It was deemed advisable to convert the frequencies in Table 23 into 
percentages (Table 24) since each classification contained a different 
number of cases, By simple inspection the outstanding characteristics 
of each of the distributions can be seen. To obtain the greatest 
possible accuracy from the available data the means were computed 
(ungrouped) in Table 25. By taking all those not biting their nails 
at the time of this investigation (former and non) their mean IQ 
was found to be 102.19, There was found to he a detectable dif¬ 
ference between the mean IQ of the nail-bitcrs and the former nail- 
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biters. There is also a difference between each of the three classifi¬ 
cations, The non nail-biting group had a mean IQ of 99-94 which 
is essentially the same as the theoretical mean for intelligence at 
large. As a group the former nail-biters were slightly more intelli¬ 
gent having a mean IQ of 103.51. The nail-biters* mean IQ was 
97,76. This gives a difference of 5.75 between the mean IQ of 
tlie former nail-biters and present nail-biters. This difference sug¬ 
gests that intelligence may at least facilitate the desisting of nail- 
biting. Individuals with higher than average intelligence possess 
more than average insight. These former nail-biters were appar¬ 
ently more successful with their respective problems than those still 
displaying nail-biting activity during their fifteenth year. This addi¬ 
tional insight: which the former nail-biters displayed may be a con¬ 
comitant of their greater intelligence. The former nail-biters were 
found to have the smallest percentage of eases falling above the 
fiftieth percentile on the neurotic scale of the Bevnrcuter Personality 
Inventory, The exact per cent was 31, The nail-biting group had 
64 per cent exceeding the fiftieth percentile. The non nail-biting 
group appears to have been the most normal of the three; as there 
were 47 per cent exceeding tlie fiftieth percentile- In one particular 
case, the girl having the highest IQ among the nail-biters, that of 
143, had a neurotic score falling in the ninety-ninth percentile. 
Evidently in this case in spite of the superior intelligence of this 
pupil her problems were such that they exceeded her mental capacity, 
as evidenced by the high neurotic score. 

Table 27 shows, rather definitely, that nail-biters arc most likely 
to be the offenders during the first month of school. During die 
first month they contributed 80 per cent of the infractions, whereas 
during the second month their contribution was 45 per cent. If we 
inspect the last two-week interval we see that the nail-biters weie 
contributing only about their expected proportion of infractions, 
Within the two month interval in which this investigation was 
conducted the nail-biters contributed 62.5 per cent of the infractions. 
Their higher amount of infractions may be clue to the excessive drive 
which nail-biters appear to possess. In line with the trend of n 
diminishing proportion of infractions, contiibuted by nail-biters, was 
that of greater conformity to the school dictum, as evidenced by 
the information found in Table 28. This indicates that at the time 
the School Inventory was given the nail-biters tended to have the 
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lowest jive rage number of individuals having 10 or more complaints, 
of the three classifications. The former nail-biters were a bit more 
dissatisfied but were more like the nail-biters than the non nail-biters. 
The difference was only three per cent. It should also he noted 
that the former nail-biters, as a group, were the most intelligent 
of the three classifications and so probably experienced a lesser 
amount of frustration in their school work than did the non nail- 
biters. The nail-biters instead of complaining probably substituted 
nail-biting, 

Some of the statements in the students' accounts deserve more 
than passing notice. The 25 excerpts offer much material for 
reflection. 

5. Findings 

Among the 371 students studied, in the tenth grade, 29.4 per cent 
were nail-bitcrs; 36,7 per cent were foimei nail-biters; and 34 per 
cent never bit their nails. 

When the present nail-biters were added to the former nail-bitcrs 
they accounted for 66 per cent of the entire experimental group. 

Urban pupils had the greatest proportion of active nail-biters. 

The nail-biting pupil having the highest IQ, 143, had a neurotic 
score on the Bernreuter Personality Inventory falling in the nincLy- 
nintli percentile, 

As n group die former nail-biters had a mean IQ of 103,51, 
whereas the nail-biters’ mean IQ was 97.76. Those that never bit 
their nails had a mean IQ of 99.94. 

On the Bernreuter neurotic scale 64 per cent of the nail-biters, 
47 per cent of die non nail-bitcrs, and 31 per cent of the former 
nail-bitcrs exceeded the fiftieth percentile, 

Tile non nail-bitcrs, as a group, appeared to lie the most normal 
as to intelligence and neuroticism. The former nail-bitcrs had a 
slightly better than average intelligence and were less neurotic than 
the non nail-bitcrs. The nail-bitcrs were slightly below in intelli¬ 
gence and were more neurotic than either of the other two categories. 
Of the pupils studied this was true for non nail-bitcrs, former nail- 
biters, and nail-biters as a group; there were exceptions in each of 
the classifications. 

Nail-biters contributed 80 per cent of infractions during the first 
month of school, 45 per cent during the second month, but only 
36 per cent during the last two-week interval. Koi the entire period 
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of eight weeks 62.5 per cent of the infractions were accountable to 
the nail-biters. 

The non nail-biting group had 62 per cent of their scores ex¬ 
ceeding 10 on the School Inventory A by I3eil. The former nail-biters 
had 56 per cent, and the nail-biters 53 per cent. The nail-biters 
appear to he the more conforming to the school situation. 

The tenth grade students' accounts contain valid and reliable 
evidence bearing on the problem of linger nail-biting. 

The great majority of the students in their accounts expressed the 
belief that nail-biting could be cured, nevertheless renlizing, at least 
in part, the difficulty encountered in curbing this behavior. 

The crux of any so-called cure, no matter how scientific or bizarre, 
is dependent upon the attitude and belief of the person to be cured 
of the nail-biting behavior, 

Nail-biters often become resentful when adults try Lo stop this 
behavior by taping their fingers, or putting hitter-tasting solutions 
on their fingers. 



IV. INTERPRETATION AND DISCUSSION 

In fitting into a completed mosaic the findings of an investigation 
covering eight consecutive years one is impressed by the slight 
progress made. The inductive methods were used, almost exclu¬ 
sively; since they appeared to be the most appropriate. Seashore, 
in discussing work methods characterizes the inductive methods by 
saying: “The inductive methods of scientific research might then 
be thought of as a super ‘low gear* having tremendous power, but 
with low speed” (52). Syz, in describing the part played by an 
investigator, makes a statement which seems A propos: “The observer 
himself, the psychiatrist or investigator, also embodies this matrix 
of maladjustment, and thus becomes automatically and unavoidably 
a part of the material with which he is confronted. . . (61). 

To furnish a suitable sub-stratum of theory other writers’ con¬ 
tributions need to be incorporated. Those investigators’ works which 
most nearly fit the found facts arc drawn upon. 

Probably, as Woodworth suggests, “Young children are rather 
easily conditioned, and the more so up to the age of three or four. 
Beyond that age conditioning becomes progressively less dependable" 
(75). This accounts for those cases of nail-biting which have their 
incipiency in the third or fourth ycm\ As it occurs, many more cases 
have their incipiency after the fourth year than prior to this time. 
In fact the greatest incipiency of the group studied was found to 
be between eight and ten years of age. In the light of this fact 
a more comprehensive form of conditioning is needed, The more 
inclusive form of conditioning presented by Razran is more appro¬ 
priate: 

. , , . pattern conditioning possesses a considerable number 
of characteristics that canid by no means he predicted from the 
known facts of simple conditioning, and that these characteristics 
seem to be in some, if not very definite, way related to the 
properties ancl the arrangements of the stimuli in the patterns. 
Specifically, the most significant indications were; (1) Condi¬ 
tioning to n pattern of stimuli may be much greater than to the 
sum of tlit* component stimuli of the pattern, or, even, the con¬ 
ditioning may he evoked only by the pattern while the com¬ 
ponents me totally ineffective (snpra-summation) (46). 

As to the maintenance of nail-biting behavior, in discussing the 
effect of frequency of reinforcement, Brogden contends that "a rein- 
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tivcly low frequency of reinforcement will maintain the CR at a 
high response-level” (10). 

In the original learning situation, as nail-biting is essentially 
learned, some of the factors which Mow re r has noted were evidently 
operative. In discussing anxiety, which is definitely a factor pre¬ 
ceding nail-biting activity, Mowrcr says: 

The present nnalysis of anxiety (anticipation, expectancy) 
ami its role in shaping both "adaptive” and "mnl-adaptivc” 
behavior in human beings is also consistent with the growing 
tendency to eliminate the distinction between learning through 
‘‘punishment” and learning through "reward.” The earlier 
view was that so-called punishment "stamped out” habits and 
reward “stamped” them in. This distinction now appears to 
have been spurious anti to have depended upon n selectivity of 
emphasis or interest (38). 

Elsewhere, Mowrcr states: 

In extreme cases, where anticipation in so highly developed 
that it reaches the anxiety level and, to speak loosely, “spills 
over” into motor channels, it can often be delected in gross 
behavior. The so-called "nervous” movements of human beings 
are talcen, ns a matter of course, lo indicate apprehension and 
"worry” on the pint of the person showing them (37), 

The preceding quotation very aptly describes the role played by 
finger nail-biting for the nail-biter. It is essentially a habituated 
motor outlet. Mowrer believes this preparatory set (expectancy) 
has a central locus. To quote Mowrcr, M . . , in the final analysis 
this phenomenon depends upon the assumption and maintenance of 
characteristic body postures and patterns of muscle tension” (39). 
In actual observation of the nail-biting activity it was noted that 
there were rather characteristic postures assumed by the nail-biter 
directly preceding the activity, as well as during, and somewhat 
directly after its cessation. In elaborating on postural tensions and 
conflict situations, Freeman says: 

Though It would be unwarranted to suggest that postural 
tensions will of themselves provide a complete description of re¬ 
actions ta the conflict situation, the wiiter is encouraged to 
believe that wc shall return from Lheir study better equipped to 
handle the baffling problems of the psychoses. 

It is possible that with adequate attention to detail, not only 
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may we discover the special patterns of postural fixation which 
are early eniKlitioned to unsatisfied needs and bring about their 
reduction by reconditioning, but also we may direct the gen¬ 
eral condition of hypo- or by per-activity to levels most con¬ 
ducive to psychologically adequate behavior. Even more im¬ 
portantly, such analysis would open the way for the establish¬ 
ment of n psychiatric "pliinsoil mark”—a line such ag is placed 
upon a boat to indicate how heavily it may he loaded and yet be 
buoyant enough to meet the added strain of storms. ... If we 
had some objective ciiterin of the limits of effective performance 
set by persistent bodily conditions and could predict the 
quanta of energy which constituted the safe loading point of 
the individual's higher nervous centers, we might steer the bypo¬ 
or hyper-reactive into more appropriate situations before rather 
than after breakdown had occurred. Finally, instead of having 
to interpret a conflict situation in terms of mental dynamisms 
we might operate directly upon its postural residues (17). 

Among practically all the nail-biters there was found definite evi¬ 
dence of conflict, many times of the oveit type—as with boys; and 
the implicit type—more noticeable among adolescent girls. Symonds 
very aptly describes the origin of conflicts in parent-child relation¬ 
ships : 

No child develops, unaided, conflicts between what he feels 
like doing and whnt he believes he ought or ought not to do. 
Somewhere the conflict ia brought into being by parents or 
others, who liuk! standards of what is light and wrong and 
attempt to impose them on the child. Evidence goes to indicate 
that far more disturbances in personality development in children 
arises from lack of emotional security in parent-child relation¬ 
ships than fimn any other single factor. Every parent has both 
love and hale to bring his child; but in too many cases the 
quantity of hare is dominant, and the threat of this rejection 
causes grave disturbances to the child (60). 

In line with this trend of thought, a study conducted by Pintner 
and Lev pertaining to the worries of school children shows H . . . that 
both sexes worry most about family and school items. Next as 
sources of worry come personal adequacy, social adequacy, economic 
problems, and health problems* 1 (44). 

Consistently, it was found that nail-biters were in an emotional 
state (usually unpleasant) during their indulgence. The value of 
the emotion as a substitutive response is presented by Tuttle: 
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The overt actg which are favorable to success are not emotion; 
for if they are known to be adequate, no emotion occuis, . . . 

Emotion is a substitutive response involving both internal and 
overt activities, together with the feelings and sensations caused 
thereby, resulting from failure to make nil adequate readjust¬ 
ment, Commonly the substitutive response follows failure to 
escape an unpleasant situation or achieve a more highly 
desired situation. . , . 

However, thwarting is the most significant factor in explain¬ 
ing the nature of typical emotional states. , . . 

The chronically maladjusted individual is obviously the 
product of a long sequence of complicated factors. * . , Once the 
motor behavior involved in an emotional reaction proves satisfy¬ 
ing to the individual, the tendency to condition that form of ex¬ 
pression is begun. There is noLliiug about the conditioning 
process that precludes the permanent conditioning of abnormal 
motor fojmSj external or internal. When such conditioning 
has taken place, nothing short of reconditioning can restore the 
individual to normal health and balanced adjustment (66). 

Delay or suspense was found to be the most prepotent stimulus 
situation for eliciting nail-biting. ICarn indicates that even among 
the infra-human animals delayed response causes disruption of 
activity (31). 

In analyzing frustration rmd aggression Dollard, ct al.j point 
out that: 

In many adults ami even children, frustration may be fol¬ 
lowed so promptly by an apparent acceptance of the situation 
and readjustment thereto that one looks in vain for the relatively 
gross criteria ordinarily thought of as characteiizing aggressive 
behavior . . . the occmrencc of aggressive behavior always 
pre-supposes the existence of frustration and, contrariwise, that 
the existence of frustration always leads to some form of ag¬ 
gression, . , , (15). 

Children respond to adults, as Woodworth points out: 

All persons fall for the child into one or the other of two 
great classes; in the one class lire those who impress him as 
being of superior power, who evoke his negative self-feeling, 
and toward whom he is submissive and receptive; in the other 
class are those whose presence evoke his positive self-feeling 
and towards whom lie is self-assertive and masterful, just 
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because they fail to impress him as being superior to himself 

( 7 +), 

According to the evidence, male nail-biters of elementary school 
age were found frequently to manifest temper tantrums. They also 
received more lluin their expected share of spankings. 

Ileing what they arc, nail-biters experience thwarting and con¬ 
flicts quite frequently. If in a thwarting situation a child success¬ 
fully reduces hrs tension by nail-biting lie becomes predisposed to 
bite his nails on othei occasions when thwarting occurs. 

Nail-biting satisfies Shaffer’s criteria of a nonadjustive response. 
The evidence indicates that there is 

"a pern'iste Jit visceral slate, ... is diffused motor activity 
and a heightened readiness for random muscular responses, 

The tense person thews his nails, . . . The third principal 
symptom . . . is a condition of worry or anxiety, which is a form 
of fear response" (53). 

It was evident that nail-biting, in its inception, was a nonadjustivc 
emotional response to blocked anger. On recall, however, it appeared 
in retrospect as a fear response. Its original stimulus seems to be 
an interference with the self-initiated activity of the individual, 
which at first resulted in overt emotional manifestation of anger. 
The motor aspects of the anger response became inhibited by fear 
of punishment, but the emotional tone persisted. 

The persistence of nail-biting is due to inconsistent training. 
Thus it was a last resort in situations involving frustration, con¬ 
flict, or suspense, serving as a means of reducing fear, and in this 
capacit 3 r may persist in later life as a response to annoying- situations 
or memories. If nail-biting operates to secure a temporary escape 
from an unpleasant task it will be learned and employed repeatedly, 
as will any other form of adjustment that serves as a tension reducer. 
This behavior owes its existence to learning (12, 57, 53). It is 
usually learned when the individual is in an emotional state. All 
of the cases studied consistently gave evidence of tension. This is 
in keeping with the findings of other investigators (25, 29, 53, 56, 
28, 47). 

Nail-biting can apparently have its incipiency any time after the 
fourth year (71). In the normal elementary school population 
studied in this investigation it was found to have its greatest in¬ 
cipient y during the ninth year. 
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The incidence of nail-biting has been the aspect most investigated, 
largely because it was considered as a factor in investigating other 
problems such as enuresis (50), other nervous mannerisms (41), 
and in other clinical studies (12, 30, 7). 1 lie incidence found in 

this investigation varied according to years, and the nature of the 
group studied. During 1933-34 it was found that approximately 
40 per cent of the elementary pupils studied were nail-biters. Dur¬ 
ing the succeeding year, 1934-35, there were 60 per cent. During 
July, 1936, it was found that 25 per cent of the patients in the 
children’s ward of the Allentown State Hospital were nail-biters. 
The percentage found during the school year of 1937-38 was 20 
per cent; 1938-39 it was 25 per cent; and during 1939-40 it was 
29 per cent. 

Wechsler (71), in a study conducted to ascertain the incidence 
of nail-biting according to age, found an increase during the ninth 
year* although not quite to the same extent as was found in the 
present investigation. He found the greatest increase occurring 
during the thirteenth year, This does not hold for the present study. 

Since nail-biting is an emotionalised habit, some cue of the original 
learning situation is the precipitating factor. Some of the prepotent 
stimuli for nail-biting arc strain (+7, 71, 36, 28), rough edge of 
the nails (21), frustration (36, 16). The students in naming situ¬ 
ations eliciting nail-biting indicated those in which fear or suspense 
were dominant. 

Two general aspects concern us at this juncture: (a) what unique¬ 
ness nail-biters possess in regard to intelligence, siblings, ncuroticism, 
sex, and conformity to the school situation; (b) to what degree. 

Intelligence: Viets (67) in her study concludes that llicre is no 
difference in IQ for the nail-biters and non nail-hitcrs. As her total 
number of cases, consisting of 75 each of nail-biters and non nail- 
biters, were taken from hospital case records her inference seems 
doubtful. Among the elementary school children studied in this 
investigation a slight difference was noted. The nail-biters as a 
group were lower in intelligence. Among the tenth grade students 
studied a limited difference was found. The nail-biters as a group 
again reflected a somewhat lower mean IQ . Tile difference in the 
mean intelligence of the non nail-biting group and the nail-hiLevs 
was insignificant, but in isolating the former nail-biters from the non 
nail-biters and present nail-biters their mean intelligence was some- 
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what higher than cither of the latter groups. This suggests the 
possibility that the superior nail-biters are likely to desist earlier. 
This docs not necessarily follow for a particular individual, merely 
as a tendency. Among the tenth grade students studied over 50 
per cent had ceased their nail-biting activity. 

Siblings: There probably is no real relationship to any particular 
number of siblings. The present findings are substantiated., in gen¬ 
eral, by those of Viets (67). She concludes from her data that 
there is no real difference as to the number of siblings that cannot 
be explained by “chance. 1 ’ The one-child family appears to con¬ 
tribute less in proportion than would be expected (cf., 69). The 
larger families tend to contribute slightly in excess of the expected 
number. Of course the greater number of siblings would also in¬ 
crease tile chances of this behavior being learned. As a general thesis, 
nail-biting seems to be essentially distributed normally, at least in a 
statistical sense. The following writers (35, 48, 49, 13, 63, 20, 
4i, 54, 36) believe neuroticism is a definite attribute of nail-bitcrs. 
This general consensus was substantiated. The degree, however, as 
derived from standardized questionnaires was not found to be great 
except for a few items and even in these there was a sex differential. 
It would be difficult to conceive individuals who bite their nails as 
being neurotic to a large degree since approximately two-thirds of 
a school population indulge at some time of Life before the fifteenth 
birthday. This very fact gives weight to the concept of conceiving 
nail-bitcrs as “average” (45) as they would contribute approximately 
two-thirds of the total data (at least statistically). Without intend¬ 
ing to be facetious, Hullingworth, in discussing ncuroticism during 
the course of one of his lectures, stated something substantially like 
this; There is something cosmic about neuroses, even to our civil¬ 
ization, raiment, customs, etc. At the time this declaration seemed 
incongruous, but later observations indicated its poignancy. 

Sex: The pattern for the occurrence of nail-biting is about the 
same for both sexes, although the types of stimuli arc somewhat 
different. According to the analysis of significant items for girls the 
problem of sex as stimuli can be operative, but this is a concomitant 
largely due to the nature of our culture. The hospital cases indicated 
that sex was at times one of the problems of the naii-bitevs and to 
this extent it would he significant. Its contribution is clue more to 
social pressure (35) than to the sex urge itself. That it has mas- 
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turbatory implications (71) is much too dramatic and moralistic 
to be given much credence. The evidence collected docs not show 
such a causal nexus. To the children they were in separate categories. 

Conformity to school situation: In the rather foimal school pro¬ 
cedure employed in commercial arithmetic class the nail-biters studied 
tended to conform. However, if much freedom was given they 
became more aggressive than the non nail-biters (cf., 67). 

The three highest ranking facts believed, by the students, to be 
true of nail-biters were: (<r) nervousness, the belief that nervousness 
is a part of the nail-biting syndrome. This is substantiated statis¬ 
tically (20) as well as clinically (19, 12, 6) (cf., 67). (b) Excite¬ 
ment, ranking second, is substantiated by others (63), (47); and 
(c) It is a habit (16, 11, 24, 6, 48). 

Most of the elementary school children claimed they were aware 
of biting their nails. The tenth grade students also said they were 
aware of indulging although they claimed they were powerless to 
control or stop it. The patients in the children’s ward of the Allen¬ 
town State Hospital denied awareness of the act of biting. Nail- 
biting at times seems to be used to annoy others (64), or just to 
work off emotional tension (4). Other times awareness is repressed 
(14) and the individual is unaware (29, 55). The usual nail-bilcr 
most likely is unaware of this form of behavior at times, as most 
of us are of other habituated behaviors. Nevertheless, when the emo¬ 
tional loading increases, awareness most certainly follows. 

Most nail-bitcrs feel ashamed of this form of behavior, especially 
as they approach adolescence. When asked about nail-biting, girls 
give more overt evidence of guilt than do boys, by blushing, biting 
their lips, etc. Dunlap (16) developed the technique of negative 
practice to nullify the form of tension arising from a sense of 
dread fulness, or guilt, among college students. 

Almost every writer has his own "pet” cure. The facts indicate 
that each contains some inherent value if applied to the correct 
case. It can also be said that categorically none are infallible with 
unselectcd cases. The crux is the person to be cured, Only after 
adequate analysis, and adequate insight, can the most likely method 
be chosen. Ihc particular technique is not very important—the 
belief, by the person to be cured, in the technique to be used and a 
sincere desire to. actually stop is almost always the most important 
factor in chronic cases. In the milder cases oftimes controlling the 
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environment (cause the adequate stimulus to be inoperative) will 
curb this behavior. In specific cases the reduction of school load 
may help (47). Where the feeling of guilt, or the compulsivcness 
of this form of behavior is outstanding, negative practice will be 
useful (lb), Negative conditioning will be found advantageous in 
assisting tojdoclc this habit providing tile individual is made to see 
that it is being employed as a means of helping him to do something 
he would like to do—stop biting (cf., 71). When the rough edge 
of tile nail is the only adequate stimulus, then manicuring is all that 
is needed (21), although this is rarely the case, When manicuring 
is used, it should be given judiciously or it may become incorporated 
as part of the nail-biting syndrome. Olive oil (27) may help, for 
some, with the proper “build-up." Here again the attitude of the 
individual is paramount. In some cases of negative conditioning the 
aloes, oil, etc., may be so obnoxious to the biter that it will frustrate 
the biting. Usually though, they become accustomed to it, or they 
would rather endure the discomfort than give up the satisfaction 
derived from indulging. A reorientation of point of view by the 
patient, as well as by those to whom he is responsible is necessary. 
A sympathetic yet /inn approach will do much to build up tension- 
tolerance. If tins cannot he done the amount of tension should be 
reduced below the threshold of nail-biting activity. When the pre¬ 
disposing causes of the maladjustment which led to the nail-biting 
behavior arc discovered and ameliorated, then it is possible to bring 
the individual to a realization of the ineffectiveness of nail-biting and 
to substitute more satisfactory modes of adjustment. When nail- 
biting is a consistency reaction, the real utility of which is past, a 
dramatic cure may offer an attractive means of disencumbering the 
nail-biter without loss of self-esteem, 




V. SUMMARY AND CONCLUSIONS 

A. Purpose 

To determine how, and to what extent nail-biting is related to 
age, sex, siblings, intelligence, fear, sense of guilt, ncuroticism, con¬ 
formity to a school situation, infractions, and corporal punishment. 
An attempt was made to find its duration, the precipitating factors, 
the prepotent stimuli, opportunity of learning, postures assumed while 
indulging, and the effect of examinations (arithmetic tests) on nail- 
biters* It was also of interest to ascertain whether those indulging 
arc aware of doing so, and what facts students believe true of nail- 
biters. Finally, to find what con train dicants had been used on 
nail-biters .and their results; also to evaluate some cant mendicants, 
e.g., quassia solution and olive oil, and some indicants, c.g., insight 
into its inconsistency with one’s definition of self, catharsis, and 
increasing tension-tolerance. Briefly, to find the incipicucy, probable 
causes, correlates, incidence, and amelioration of finger nail-biting. 

B. Procedure 

The subjects utilized are assumed to be random samples (acci¬ 
dental). For various specific questions it was considered desirable 
to reduce the total number of cases to parallel groups, to make com¬ 
parison more pcisptciions. In survey questions, e.g*, incidence, prac¬ 
tically all cases were utilized. It is believed that what was lost by 
not having larger samples was overcome by intensive study of small 
samples over a period of years. This tended to increase randomness. 
The present investigation covers the period of eight years from 
1932-40. Elementary school children were studied during 1932-35. 
From 1935-40 tenth grade students were utilized. All of these sub¬ 
jects represent pupils met in regular classes during the interim. 
During the summer of 1936 patients in the children's ward of the 
Allentown State Hospital were studied. 

During the progress of the investigation the following techniques 
were found feasible. Standardized questionnaires: Woodworth- 
House Mental Hygiene Inventory; Bernreuter, Personality Inven¬ 
tory; Bell, School Inventory; unstandardized original questionnaires: 
inspection, observation, catharsis, corporal punishment, interviews, 
negative conditioning, statistics, item analysis, consensus of opinion, 
informal discussion, olive oil treatment, students’ accounts, study 
of case histories, and perusing school records. 
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C. Findings 

Because of the nature of the inquiry the findings arc presented 
severally. Facts arc presented in a quantitative manner where data 
were subject to such treatment. The clinical., or more subjective 
inferences have to be presented otherwise. 

1. Incipience 

Among the 89 nail-biters studied during the 1933-34 school year, 
the incipiency of nail-biting showed a lisc of 9 per cent during the 
sixth year and a drop of 17.9 per cent during the tenth year. The 
greatest number of cases, 25.8 per cent, had their incipiency during 
the ninth year. No cases were found having their incipiency before 
four years of age. During 1938-39, among 33 tenth grade girls, 
the greatest incipiency was again found to have been in the ninth 
year. 

2. Age 

Of 223 elementary school children (both sexes) studied during 
1933-34, the nine-year-old pupils contributed the highest percentage 
of nail-biters, 44.4 per cent, for any age-group. However, nail- 
biters were found in every age-group studied. 

3, Incidence 

Among 132 elementary boys studied during 1932-33, 38 per cent 
were nail-biters. During 1933-34, among 223 children of both sexes, 
36.3 per cent of the boys and 41.1 per cent of the girls, or 39.9 
per cent of the total number were nail-biters. During 1934-35, of 
212 cases, J27, or 59.9 per cent were nail-biters. The girls con¬ 
tributed 60 per cent, and the boys 58.8 per cent. Approximately 
25 per cent of the patients in the children's ward of the Allentown 
State Hospital were indulgers (1936). During 1937-38, among 
130 tenth grade students, 114 girls and 16 boys, it was found that 
20 per cent were nail-biters. In 1938-39, among 132 tenth grade 
girls, 33 cases, or 25 per cent were found. In 1939-40, 371 tenth 
grade students were studied. It was found that 29.4 per cent were 
nail-biters, 36.7 per cent were former nail-biters, and approximately 
34 per cent never bit their nails. The present nnil-biters added to 
the former nail-biters account for approximately 66 per cent of the 
entire experimental group studied during this year. 
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4. Prepotent Stimuli 

During 1933-24, among 89 nail-bitcrs fear was found to be a 
conspicuous factor. In 1935-36 tenth grade girls said nail-biting 
occurred when they were in a state of excitement or suspense, as 
well as when they were unable to do something which they desired 
to do. This same year 10 nail-biting girls ranked various forms of 
entertainment for their stimulus value. All of the girls said motion 
pictures were provocative, eight said games were provocative, six 
said stories, with the other forms of entertainment having stimulus 
value for lesser numbers. This year it was also found that during 
a test situation those pvuts which require the most effort to solve 
arc the ones that arc the most likely to elicit this form of behavior, 
Of 26 tenth grade nail-biters (both sexes) 19, or approximately 
73 per cent said suspense was most likely to elicit naiUbiting. 
During 1938-39, 33 girls, and during 1939-40 among 109 nail-bitcrs 
of both sexes excitement, suspense, idleness, and unfulfilled desires 
were given as the causes for indulging. 

5. Duration 

Of the 212 elementary school children studied during 1934-35, 
it was found that 66,1 per cent of the nnil-bitcvs had been indulging 
from two to four years. The modal year was two. 

Over 50 per cent of the nail-bitm had desisted before reaching 
15 years of age (1939-40). 

6. Awareness 

During 1933-34, of the 89 nail-bitcrs studied 91 per cent were 
aware of biting their nails. Tenth grade students also said they 
were aware of indulging. Most of the patients in the children’s 
ward (1936) denied awareness of the act of biting. 

7. Opportunity of Learning 

During 1933-34 statements of elementary school children, and in 
1939-40 accounts of Lciith grade students show that they learned it 
from someone else. Among the patients studied (1936) nail-biting 
in many cases could be traced to the mother, or relatives with whom 
they had come in contact. 
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8. Siblings 

No significant iclationsliip was found between the number of 
siblings and nail-biting. It was distributed proportionately to siblings 
at large, occurring most frequently in 3-child families. 

9. Intelligence 

The distribution of intelligence quotients indicated that nail-biters 
as a group had a slightly lower mean IQ than those who did not 
indulge. In support of this contention was the fact that the rr A J * 
sections which contain the stipei ior pupils had a smaller proportion 
of nail-biters, and that the ,r C” sections contributed the largest 
proportions. Section b-A contained approximately 19 per cent of 
nail-biters, while Section 5 -C had 61.1 per cent indulging (1933-34). 
A more extensive analysis made with tenth grade students concurs 
with tliis contention. The number of cases studied was 334 with 
about an equal proportion of botli sexes. The mean IQ of the nail- 
biters was 97.76, and of the non nail-lntcis 102.19. By breaking 
down the non nail-biting group into "never 11 and "former” nail- 
biters—the former nail-biters had a mean IQ of 103.51, and the 
group who bad never indulged had a mean IQ of 99.94. The range 
of intelligence quotients within this experimental group was from 
70 to 143, 

10, Neurviirism 

Nail-biters were found to be neuiotic but not overwhelmingly so. 
There were 212 cases in this random sample of 117 hoys and 95 girls. 
The percentage of affirmative responses on the Woodworth-House 
Mental Hygiene Inventory for male* nail-biters was 14.1 per cent, 
and for the control 11.7 per cent, For the female nail-biters the 
positive responses were 15.1 per cent, and for the control 13.6 per 
cent. For several items the difference between the nail-biting boys 
and the male control was more significant. These items together 
with the percentage of their excess for the nail-biters were: temper 
tantrums, 21 per cent; mind wandering, 16 per cent; disliking the 
company of girls, 15 per cent; low marks in school, 14.5 per cent; 
poor health, 13,6 per cent; fright in the middle of the night, 12.4 
per cent; and, consider myself rather nervous, 10 per cent. Among 
female indulgcrs the items having positive responses of 10 per cent 
or more in excess of the control group were: fright in the middle 
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of the night, 29 per cent; feeling Ashamed (interest in body), 18 
per cent; disturbed aver sex, 13,5 per cent; and, getting tired easily, 
JO per cent. In one item—feeling of inferiority—the female in- 
cKdgcrs bad a negative difference of 19 per cent, meaning that they 
felt more superior than the girls in the control group. 

During 1939-40, of 300 tenth grade pupils (both sexes) 64 per 
cent of the nail-biters, 47 per cent of the non nail-biters, and 31 
per cent of the former nail-biters exceeded the fiftieth (normal) 
percentile on the Bernreuter neurotic, scale (Bt-N) of the Person¬ 
ality Invent or)K 

11. Sex 

According to the analysis of significant items on the Menial 
Hygiene Inventory the problem of sex ns stimuli can be operative, 
but its contribution is due more to social pressure than sex urge. 
The hospital cases indicated that sex was ixt times one of the prob¬ 
lems of nail-biters and to this extent it would be significant. 

12. Sense of Guilt 

During interviews the pupils displayed feeling of a sense of guilt 
by blushing or by trying to evade the issue. This sense of guilt was 
also evidenced among the hospital patients, particularly as some of 
the nail-biters denied indulging. 

J3. Corporal Punishment 

Using parallel groups of 50 each, 80 per cent of the nail-biteis 
and 60 per cent of tile non nail*biters claimed they received spank¬ 
ings at home for misconduct (elementary hoys—1932-33). Nail- 
biters seem to forget punishment more rapidly. Of the.se elementary 
boys 40 per cent of the nail-biters and 50 per cent of the non nail- 
biters said they remembered the spankings for some time. 

14. Conformity to a School Situation 

Nail-biters contributed 80 per cent of the infractions during the 
first month of school, 45 per cent during the second month, but 
only 36 per cent during the last two-week interval. For the entire 
period of eight weeks, 62.5 per cent of the infractions wcie account¬ 
able to tlie nail-biters. 

The non nail-biting group had 62 per cent of their scores exceed- 
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Ing 10 on the Bell School Inventory, The former nail-biters had 
56 per cent and the nail-biters 53 per cent, indicating the nail-biters 
to be slight^ more conforming in a (formal) school situation. 

15. Facts Believed !True of Nail-Biters 

Sixty tenth grade girls (50 non naif-biters, 10 nail-biters) in 
citing three facts believed true of nail-biters ranked nervousness first 
(42), excitement second (24), and habit third (20). 

16. Treatment 

Of 123 elementary children (1934-35) having quassia solution 
applied 75.6 per cent desisted. The first treatment effected the 
greatest decrease in nail-biting, 29.3 per cent. Each successive treat¬ 
ment diminished in effectiveness. After the fifth treatment no fur¬ 
ther decrease occurred. The attitude of the mid-biter was paramount 
in attempting to curb this behavior by negative conditioning. 

Among the hospital patients (1936) biting their nails, the patient 
having the highest IQ responded successfully to the olive oil treat¬ 
ment. Those of lower intelligence showed negligible or no improve¬ 
ment. 

Among thirty-three tenth grade gills (1938-39) indulging it was 
found that in 90 per cent of these cases at least one attempt had 
been made to ameliorate this condition. The most frequent methods 
used to curb this behavior were: taping the fingers with adhesive, 
being made to feel ashamed of this behavior, having the hands 
slapped, fearing blood poison or disease, being paid to stop, and 
putting iodine or finger nail-polish on the finger nails. 

D. Conclusions 

As the evidence stands, the following conclusions although tenta¬ 
tive would seem warranted. 

1. The incipicncy of nail-biting behavior is most likely to occur 
between the ages of eight and ten years. 

2. The incidence of nail-biting varies from group to group. 

3. Nail-biting is most likely to occur during excitement caused 
by fear or suspense, or in situations in which the individual is 
unable to do what lie desires. 

4. Nail-biting is frequently claimed to be learned from another 
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inclulgcr. This learning seems most likely to occur when the indi- 
vidual is in an emotional state. 

5. In the majority of eases nail-biters arc aware of the act of 
biting. 

6. Compared with non nail-biters, nail-biters reflect a somewhat 
lower mean IQ , however, the difference is insignificant, 

7. Nail-biteis arc slightly more neurotic than non nail-biters. 

8. The amelioration of nail-biting by negative conditioning, or 
by any other technique, will he successful only as the individual is 
favorably disposed toward it and has a desire to desist. 

9. In spite of the nail-biters’ apparent conformity they arc non¬ 
conformists. The nail-biting probably is a form of revolt at having 
to comply. 

E. Interpretation 

Summarily, nail-biting as a form of behavior can be explained in 
this manner. Its original stimulus seems to have been an interference 
with self-initiated activity on the part of the individual, This at 
first resulted in an overt emotional manifestation of anger. The 
motor aspects cf the anger response became inhibited by fear of 
punisluncjiL. Nevertheless, the emotional tension persisted. Either 
during the frustration, or while the emotionalized tension persisted, 
opportunity and response to an individual biting bis nails took place. 
Occasionally this behavior might be hie upon accidentally, although 
in a great majority of the cases studied it was directly learned from 
others. As the individual was in an emotional state the behavior 
was learned from only one response, or at the most, relatively few. 
Apparently this form of behavior serves as a motor outlet to reduce 
tension. Accordinglj' the individual becomes predisposed to engage 
in nail-biting on subsequent occasions when emotional tension arises. 
Thus this behavior becomes a last resort in situations involving 
frustration, conflict, or suspense serving as a means of reducing fear 
tensions. It may even persist in adults as a response to annoying 
situations or mcmoiies. In many eases it becomes compulsive, and 
in sucli eases is extremely difficult to ameliorate. 

To bring this study to a fitting culmination it seems proper to 
recapitulate briefly the manner in which it integrates with the efforts 
of other writers. That nail-biting is considered a learned behavior 
in the majority of cases is given support by Olson, and Chapin and 
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Royster. The significance of tension as si factor is attested by Kanner, 
Homburger, Stagner, Jeans and Rami, and Richards. The incidence 
varies considerably in this study, and in the investigations of Acker- 
son, Anderson, Stevens, Taylor, and YVcchslcr, In support of the 
present contention that the prepotent stimuli consist of situations 
in which there is strain are Richards, Weehsier, and Moigan- Dun¬ 
lap considers frustration as Lhe prepotent stimulus. No significant 
difference of intelligence was found in this investigation for nail- 
biters and non nail-biters (Viets). In the matter of siblings Victs 
is also in agreement with this study, namely, that there is no real 
relationship. The consensus in respect to ncuroticism is substan¬ 
tiated by Moll, Rivlin f Cramer, Thom, and Sherman. Ameliorative 
techniques used by others arc application of olive oil by Isaacs, 
Kanner suggests removal of the tension, Weehsier suggests seeking- 
the cause and paying little, or no attention to the symptom (nail- 
biting). Manicuring is suggested by Guthrie, and Chapin and 
Royster. Each of these were found to have some value, although 
categorically none arc infallible with tinselccted cases. The crux 
of the problem is the person to be cured. 



VL RECOMMENDATIONS 

FOR THE AMELIORATION OF FINGER NAIL-BITING 

1. Increase the tension-tolerance of the nail-bitcr (70). 

2. Do not attend motion pictures of the suspense or danger 
variety, or any other entertainment that causes excessive excitement, 

3. Make a deliberate effort to relax when becoming tense or 
excited* 

4. Patents should eliminate, as much as possible* conditions 
known to elicit this behavior in the nail-biLer, as suspense, over¬ 
straining, etc, 

5. Both parents, as well as the nail-biter, should scale down 
the child's supposed level of aspiration. This will reduce the moti¬ 
vation, somewhat. 

6. Do not tease nail-biters, or ridicule this behavior, as it only 
aggravates it. 

7. Show the nail-biter that this behavior is inconsistent with 
bis definition of self (insight). 

8. Make certain that the nail-biter is getting sufficient calcium 
in his diet. 

9. If the nail-biter associates with friends who also indulge in 
this activity he should become acquainted and associate with non 
nail-biters of similar mental capacity, and of a social-economic status 
which is compatible with his own. 

10v The recalling of the inciting situation in which nail-biting 
had its genesis of times reduces the persisting emotional tension. 

11. The elimination of "opportunities for tension and increasing 
opportunities for emotional release along socially approved lines” 

(33)- 

12. Restrain outward expression of fear or anger, this will, in 
part, reduce the frequency of nail-biting. 

13. Nail-biters need someone (adult) whom they respect and 
with whom they feel secure. 

14. The time to deal with our functional disorders is before 
they have developed (22). 

15. Tlic nail-biter should learn to relax, and he should develop 
an interest in some diversion requiring the activity of the hands such 
as piano or other musical instrument, needlework, games, etc. 

16. The nail-hitcr's school load should be made compatible with 
his abilities. 
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I. HISTORICAL INTRODUCTION 

The attempt to determine die behavioral consequences of be¬ 
ginning life with a grnn plasm of Riven chemical constitution has 
been constantly confounded by the fact that these consequences 
rarely, if ever at all, appear by themselves, The behavior that en¬ 
sues rapidly acquires properties as a result not only of what the 
organism begins with, but also of hmv tins initial equipment is being 
u?cd. In brief, then, the incidents of living itself have a cumulative 
effect, eliminating, creating, reinforcing, modifying the continuous 
stream of behavior. To those concerned with the problems of 
heredity and environment, this is an especially familiar statement. 

Little satisfaction is derived, at this stage in the progress of psy¬ 
chology, from the frequent declaration that both heredity and en¬ 
vironment arc inextricably involved as determinants of any behavioral 
sequence. If true, as it may well be, it tells us not enough. In many 
cases, either of these factors may vary tremendously in significance 
for the explanation of any activity. The hereditary factor may be 
at times merely one of many necessary conditions for the specific 
behavior under observation; the experiential the more important 
sufficient condition; or vice versa. Nor does it quench our curiosity 
at all to define the problem out of existence by deciding a priori that 
the organism, particularly the human organism, is infinitely mal¬ 
leable and that heredity is simply a term used temporarily to conceal 
our ignorance of the environmental influences at work. Certainly 
a great deal of evidence has been accumulated in virtually every 
subdivision of the subject-matter of psychology demonstrating the 
efficacy of heredity ami environment. The next step is to refine the 
problems still further by teasing apart the mutual Influences that 
these innate and acquired characteristics have on each other. 

Within recent years, investigators concerned with the analysis of 
the organism^ earliest activities into components attributable to 
maturation and development have had an opportunity to do exactly 
this. Of course, it cannot be expected that the relations between 
heredity and environment in all their divcisity will be completely 
clarified to the satisfaction of everyone concerned by this approach 
alone. A formula general enough to describe these relations and 
yet specific enough in its details to apply to the various activities, 
tiic hereditary or environmental origins of which are questioned, can 
come only from an exhaustive consideration of each of these activities 
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itself. Although we cannot optimistically seek shortcuts, we am 
recognize the fact that some aspects of the general problems may he 
studied more fruitfully" along certain lines than others. The familiar 
procedure of attempting to hold either heredity or environment 
constant is unquestionably simpler when the organism studied is still 
so young that it has not yet came to respond to an environment 
nearly so complex as it will subsequently he, A mere extension of 
this is tl\e frequently accepted notion that those curly activities 
which upon their very first appeal since arc adequate or successful 
may be regarded as heieditary or as due entirely to the maturation 
of innate factors. In such a ease, the environment has been natur¬ 
ally controlled by the organism's sheer inability to respond to it. If 
the foregoing remarks are true, then we may well profit by turning 
our attention to these early phases of the development of behavior. 

The very imposing number of investigations in this field forces 
us, despite their importance, to do little more than refer to the excel¬ 
lent reviews of the literature by Carmichael (9, 11), and consider 
in detail only the experiments most relevant to those undertaken 
here. A brief exception may be made in order to recognize a 
methodological principle of importance. This takes us afield with 
respect to the animals and activities studied, but remains relevant 
from the point of view of procedure, Spalding’s (40) original ob¬ 
servations to the effect that chicks, which were reared under the 
experimentally imposed condition of restraint from practice, peeked, 
upon release, as well as normally developed clucks have been super¬ 
seded by the more painstaking investigations of Shepheid and Breed 
(39), Bird (2, 3) and Moseley (36) for a reason important to us 
here. The latter made careful measurements of the activities to be 
compared and found, as a result, a significant difference in ability 
between experimental and control animals, not at all noticeable in 
the absence of such measurement. This need for accuracy of observa¬ 
tion and quantitative comparison will be stressed again below, 

It must be borne in mind, however, that the aforementioned work 
began, in all cases, with a fully hatched chick. Movements weic 
restricted only after the chick had broken through the egg. The 
extiemely important investigations of Kuo (27, 28, 29, 30, 31, 32) 
have brought to our attention the fact that there is a great deal of 
behavior even before hatching which has a decided influence upon 
postnatal life. Avery (1), Coronim (18), and Caimiehael (10) 
have made similar observations on the guinea pig, and Minkowski 
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(34, 35) on humans. If behavior is to be understood at all in terms 
of its antecedents, movements bearing various degrees of relation to 
the activity finally studied must be controlled as well, Not simply 
should the earliest pecking responses be rendered impossible, but all 
other related activities, such as movements of the head, trunk, etc. 
This is accomplished only with the greatest difficulty in the case 
of chicks. However, another scries of studies in the same general 
field, employing other animals more susceptible to the kind of control 
regarded immediately above as essential, has done much to increase 
our understanding of the factors influencing the early development 
of behavior. 

Amphibian embryos have been used extensively of late in studies 
of this nature. They present the important advantage of functioning 
white they arc very young, and because their eggs have no shell the 
experimental difficulties of controlling this early behavior arc vir¬ 
tually non-existent. Coghill (12, 13, 14, 15, 16, 17) in his numer¬ 
ous researches, has given us not only valuable material on the be¬ 
havioral history of these organisms, but has also added to the rich¬ 
ness of his presentation many studies of correlated anatomical growth. 
The investigations of Harrison (23) and of Carmichael (6, 7, 8), 
which offer material most relevant to our problem and the experi¬ 
mental attempt to resolve it to be described below, also employed 
amphibian embryos. 

Harrison, whose interest was in the development of structure, 
demonstrated that if . . . all of the constructive processes involved in 
the production of the specific structure and arrangement of the muscle 
fibers take place independently of stimuli from the nervous system 
and of the functional activity of the muscles themselves'' (23, p. 218), 
This was determined by rearing two groups of frog embryos, one in 
which the nervous system of each animal was surgically removed be¬ 
fore the motor nerve roots reached out to the muscle plates, and one 
in which development proceeded in the absence of muscular function 
artificial!]' induced by the action of a drug. Histological comparisons 
were then made of the musculature of the experimental and control 
groups, the latter serving as a definitive standard, Harrison also 
made certain cursory observations of the swimming activities of these 
groups. Although a similarly clear-cut basis for the comparison in 
the form of some measurable standard of behavior was lacking, he 
reported the performances of experimental* and controls as indis¬ 
tinguishable. In view of the fact that the animals at this time are 
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extremely small (approximately 7 inm,), the dangers of such quali¬ 
tative judgments loom large. 

This tendency to overlook the need for a Careful, quantitative ex¬ 
amination of the earliest appearance of an activity is found in Weiss's 
(42) treatment of the problem also. In citing an example of motor 
behavior without previous experience, lie refers to the butterfly which, 
after complete restraint from movement in the pupal case, breaks 
through and flics "very handsomely/ 1 a performance "of which it 
suddenly reveals itself to be fully capable." Harrison’s (23) dis¬ 
covery of the independence of the growth of a structure from its own 
activity leads one reasonably to expect the structure to respond once 
it is removed from confinement. The point at issue, however, is 
whether or not that initial activity is really equal in quality to what 
is recognized as normal for the species. Shepherd and Breed (39), 
as well as Moseley (36), found that the first pecking movements of 
chicks, that were, not afforded the normal opportunities for practice, 
were not nearly so accurate as those of the controls. Spalding, in 
his investigation, missed this completely because of the crudeness of 
his observations. The only way, then, to determine whether matura¬ 
tion alone, or use as well, is responsible for the full development of 
those activities of which the organism is capable is to make careful 
measurements of such early activities and compare them only then 
with what is accepted as typical, 

The very important researches of Carmichael on this topic must 
now be considered in some detail, Ilis technique was essentially 
that of Harrison’s in which frog embryos, whose behavior is sus¬ 
pended by the action of a narcotic applied just before the initial 
twitches precedent to swimming appear, arc compared, after a cer¬ 
tain amount of growth takes place, with a group reared under 
normal conditions, His report was that "in varying lengths of time 
after this first movement after release from the narcotic, but iri all 
cases in less than 30 minutes, the previously drugged embryos showed 
coordinated swimming movements" (6, p, 54). Here, too, these 
swimming movements were described as indistinguishable from those 
of a control group. The qualitative nature of this in s t rumen tally 
unaided judgment, in the light of our comments above, may he 
seriously questioned, 

Th<j aforementioned 30-minute period between initial twitches 
and fully coordinated swimming may have been cither one of rapid 
learning or the time taken for removal of the effects of the nnacs- 
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thetic. Carmichael himself made an attempt to determine which of 
the two alternatives was correct* By reancsthctizing a group of 
free-swimming tadpoles, he found that simple hotly flexures in re¬ 
sponse to stimulation occurred, upon release from the narcotic, in a 
period of time roughly corresponding to that of the experimental 
animals. Several difficulties, however, intervene between this report 
and the acceptance of the results as final. 

In the first place, the animals used in this portion of the experi¬ 
ment by Carmichael were 60 hours older than the animals in the 
original group. By this time not only arc they considerably larger 
in size, possessed of additional organs, but are more powerful swim¬ 
mers as well and arc therefore no longer strictly comparable with 
embryos 60 hours younger. Secondly, there is an unresolved differ¬ 
ence in these data in Carmichael's two papers which may suggest 
that certain variable conditions were uncontrolled* In his 1926 paper 
(6), one finds an average time of 11.5 minutes for Amblystoma and 
10,1 minutes for Rana sylvatica before the first response (simple 
body flexure, not swimming) after removal from the anaesthetic 
appears, The ranges arc 5 to 28 minutes for 18 cases of Ambly- 
stoma and 7 to 15 for 7 cases of syfvatica, In 1927 (7), the aver¬ 
age of 4,3 minutes is reported for 18 cases of Amblystoma, with a 
range from 2 to 7. Finally—and by far the most important con¬ 
sideration of all—these measurements arc not of the appearance or 
restoration of swimming, but rather of the initial twitches precedent 
to swimming. 

Harrison's discovery of the independence of the growth of a struc¬ 
ture from its own activity leads one to expect that stimulation of 
that structure will lead to a response, however rudimentary, as soon 
as narcosis is passed* But, this tells us nothing at all about the period 
whose importance Carmichael himself recognized. He wrote: 

From Hie initial twitch to the fully coordinated swimming 
movements, a continuum of increasingly complex responses 
could be noted in each organism as it developed through the 
short period indicated above (less Lhan 30 minutes). It is at 
present impossible to state to what extent this apparent gradual 
perfection of behavior was due to a places* analogous to very 
rapid learning, and how much of it was due to the gradual 
removal of the “masking” inlluence of the drug (<>, pp, 56-57). 

It is indeed this period which deserves our attention if we are to 
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determine whether the activity r>f a structure while it is developing 
is a factor in its subsequent behavior. Since this is our problem, 
it appears to lie inadequate to study these pitman' responses (i.e., 
initial twitches) except as they may he found to affect later behavior; 
in this ease, fully coordinated swimming; movements, Carmichael's 
investigations offer a rough approximation of the time lukcn for 
animals developed in the narcotic to manifest swimming upon their 
release. No precise measurements arc given for the length of time 
taken by the normal free-swimming embryos which were rcanacs- 
thetized and then released to manifest the return of their swimming 
ability, It now seems extremely important to make such measure¬ 
ments in order to determine whether or not learning or practice 
occurred in the time between initial twitches and fully coordinated 
swimming. 

It cannot be gainsaid that Carmichael's work, despite the diffi¬ 
culties raised with it above, buttressed by the earlier studies of Har¬ 
rison (23) and Matthews and Dctwilcr (33), docs establish the 
fact that behavior, as well as structure, nny appear independently 
of previous activity. However, the standard of this behavior, i.c., 
whether it corresponds to the norm for a control group reared 
under normal conditions which do supply opportunities for practice, 
lias been left undetermined. 

Carmichael (8), in a later research, compared the swimming of 
a group of amphibian embryos reared in a sound-proof, dark room 
with those developed in a noisy machine shop where vibrations 
afforded extra stimuli. No difference in swimming ability was re¬ 
ported. The attempt to develop a group of these animals under 
conditions of positive stimulation was only crudely fulfilled by the 
vibrations of a machine shop. In this study, as well as in his earlier 
ones, no attempt was made to regulate temperature conditions. 
Although it is true that the subjection of a control group to tins 
same variable condition obviates some of the difficulties of no tem¬ 
perature control, it is a commonly accepted fact that the rate of 
development in frog embryos varies directly and significantly with 
this condition, Pollster and Mooic (38) have an informative table 
indicating this. 




II, the problem: 


As 11 result of the investigations described above, it has been con¬ 
cluded that 14 the fragmentary movements observed during the em¬ 
bryonic history of motile embryos merely gauge the gradual progress 
in the differentiation of the underlying functional apparatus without 
materially contributing to it” (42, p. 569), If this is true, the ease 
for the inheritance of this function is dear. On the other hand, if 
this is not true and embryonic movements, themselves partially con¬ 
trolled by elements in the environment, are recognized as an impor¬ 
tant factor in the development of behavior, our interpretation would 
have to be recast. It would then mean that heredity alone accounted 
for, at most, the first appearance of behavior the progress of which 
was then affected also by its environment. 

The determination of the importance of these elementary move¬ 
ments is the purpose of the present experimental inquiry and may he 
restated in the following, simple question: is the normal exercise of 
function, he,, practice, necessary for the perfection of ccitain simple 
activities? We mean no more by “the perfection 11 of certain ele¬ 
mentary movements than that which corresponds to the norm in a 
group of designated age which is reared under the prescribed con¬ 
ditions known as noimal or typical. It is clear, then, that we use 
the word "perfection” here as synonymous with some standard of 
behavior; and \vc believe that our knowledge of the development of 
behavior will be advanced by compiling this very development in 
experimentally treated groups in terms' of some such standard. Our 
method of meeting this condition will be elaborated presently. Jt is 
not, then, a study of the changes in function consequent upon prac¬ 
tice of a fully matured organ which is our task here, but rather 
an attempt to determine whether practice in the rudimentary stages 
in tlic development of an organ affects in any way its functional 
ability upon maturity. 

The main experiments undertaken may be divided into three parts: 
(a) the effects of immobilization or Jack of use upon the development 
of behavior; (4) the effects of positive stimulation and more than 
the normal amount of use upon the development of behavior; (c) the 
time taken for removal of the specific effects of the narcotic used to 



230 


CKNHTJC PSYCHOLOGY" MONOGRAPHS 


induce immobilization, The procedure employed in each of these 
experiments can also be divided into, (/?) a period of development 
wherein the experimental variables were introduced, and (b) a period 
of testing, wherein an attempt was made to determine the effect of 
the variables on development* 



Ill, EXPERIMENT I: EFFECTS OF IMMOBILIZATION 
UPON THE DEVELOPMENT OF BEHAVIOR 

The emb ryos of R.(ina pifiieiis were used in these experiments not 
only because they present all the advantages for this kind of work 
mentioned above, but also because of their general availability. The 
artificial fertilization of eggs, after ovulation is brought about by 
pituitary administration, makes possible a constant and abundant sup¬ 
ply. No difference between these animals and those which are the 
products of natural fertilization has been found (38). 

It was decided that if the animals were forced to manifest their 
ability by swimming along a straight line, measurements might be 
made of the distance swum and the time taken for such distances. 
Average velocity is then easily determined by dividing the former 
by the latter and this appears to be a fair quantitative measure of 
motor ability. Preliminary work with several kinds of troughs 
finally lecl to the construction of one which proved satisfactory for 
our purposes. It was of galvanized iron, the test groove being 100 
centimeters long, 7 millimeters wide, and 2 centimeters deep. It was 
found that animals placed in this groove and stimulated by lightly 
brushing their tails with a soft, fine brush would swim along the 
straight path. Although the width of this groove was great enough 
to permit a reversal of direction, random or circular swimming 
was eliminated. Each animal during this testing period was given 
five trials in the testing trough. Both edges of the trough had been 
previously calibrated so that distance swum was easily measured and 
time was taken to the nearest fifth of a second. The temperature 
of the water used in the trough was the same at which the eggs were 
developed (20° C.). 

As in the earlier work of Carmichael, chloretonc (acetone-chloro¬ 
form) was again used in the first part of this study. The drug 
is known to induce the suspension of all muscular activity by action 
upon the nerve centers, rather than upon the muscles themselves. 
This leads, then, to the successful removal of nil nervous regulation 
of muscular activity. If the animals are kept quietj specific external 
stimuli to the muscles themselves arc precluded. Chloretonc is 
known also to retard the rate of development, Matthews and 
Detwiicr write that "the retardation appears to be the result of 
general lowering of the growth potentials by the anaesthetic possibly 
due to diminished power of oxidation in the cells rather than to 
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jinv r specific inhibition of the growing reflex pattern 11 (33, p. 288). 
In order Lo avoid the difficulty which tin’s presents, namely, that if 
drugged and control embryos were tested after the same number 
of hours thc3 r would not be physiologically and anatomically similar, 
age of the embryos was determined not in temporal units but in terms 
of the presence or absence of the external morphologic character¬ 
istics peculiar to the stage at which tests were to he made. Aside 
from tins retardation in rate, development proceeds normally when 
othcnvi&c congenial conditions obtain. Minimal effective concen¬ 
tration of the solution (from .025% to .03'%) was employed in the 
following experiments in order to avoid any of the deleterious effects 
associated with the use of strong concentrations of this drug. In 
addition, drugged embryos were kept at a temperature (20° C.) best 
tor development, i.e., growth was vapid, minimizing at the same time 
the defects which appear when the rate is any greater. The rate of 
development vaiies directly with temperature conditions, so that 
after no differences were found in the behavior of a group reared 
at 15° C., and a more rapidly developing group reared at 20° C., 
compared at morphologically identical stages, it was decided to keep 
the experimental (i.c., narcotized) group at 20" in order to minimize 
the opportunities for injury clue to action of the thug. An additional 
precaution was taken to establish the morphologic identity between 
experiment a Is and controls by microscopic examination which would 
reveal such deformities as bloating of the body or absence of gills 
in the free-swimming period. Measurements of the length of each 
embryo were also taken rind the relation of tail length to body length 
was noted. Only those embryos were used in the experiment which 
were free from deformity and, therefore, comparable morphologically. 

All tests were, of course, made during the period of development in 
which swimming first appears. The various stages of development 
through which frog embryos pass have been numbered, ordering in 
some intelligible fashion the successive appearance of different struc¬ 
tures and functions. Spontaneous swimming appears in what has 
been called Stage 20. At this time, the animals arc approximately 
7 min. long, the tail equals one-half the body length, and gill forma¬ 
tion and circulation appear (Figure 1). Their age in hours depends 
upon the temperature at which they were raised. This free-swimming 
period, Stage 20, is approximately 20 to 25 hours long and it is not 
unreasonable to expect animals at the end of the stage to swim 
better than those only at the beginning of the same period. If this is 
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so, our measurements might easily be confused by our ignorance of 
the point reached in Stage 20 by any group of animals, Although 
efforts were made to avoid this by careful microscopic inspection 
of each animal in order to guarantee at least their identity of struc¬ 
ture, this source of error remains. A method of rotating experimental 
and control animals during the test period was precluded by the 
retarding effect of chlorctone on the rate of growth, so that they 
are not morphologically comparable at the same age in hours. 

The method of surmounting this obstacle that finally presented 
itself accounts for the subdivision of the controls into three groups 
depending on the length or size of the animal. It was noticed, after 
many trials, that although animals were in Stage 20, they were 
frequently 6 or 8 min. long despite the fact that 7 mm. is the norm. 
When they were subsequently grouped according to their size, swim¬ 
ming ability was found to vary significantly with it. As a result, in 
all the other groups employed in other parts of the experiment, only 
animals 7 mm. in length were chosen in order to insure their strict 
comparability. 

The following steps in the procedure of this first experiment, i.c., 
on the effects of immobilization on development, may be described. 

A* Procedure 
L Group I (Controls) 

a. A group of 36 frog embryos {liana pi pie ns ) was reared in tap 
water which was kept at the constant temperature of 20° C. by 
placement in an incubator. The eggs were placed in a covered glass 
development dish after separation from their gelatinous mass. This 
is performed simply by teasing them apart with two long needles, 
Approximately 120 hours after the first cleavage, these eggs reach 
Stage 20. These embryos were then removed, placed in a bath of 
Ringer's solution of proper osmotic pressure (simply to duplicate 
the procedure with the experimental groups), and were then indi¬ 
vidually tested in the trough. Each animal in this group was 8 
mm. long. 

b. Exactly the same procedure was employed here with another 
group of embryos of Ran a pipiens* the sole difference being that 50 
animals were chosen for testing which were 7 mm. long. 

c. This group of 36 embryos differed from those above only in 
being 6 mm. long. 
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(I. This group of 36 embryos was reared at 15° C. Considerably 
more time to reach the same stage of development as above was 
taken. The procedure was otherwise the same, 

2. Group 11 

Thirty-six animals in this group were reared in the cMoretone 
solution from the first egg cleavage until Stage 17 was reached. 
The concentration of the chlorctonc used was .025 per ccnL to .03 
per cent, Because of the volatile nature of the drug, the stendcr 
dishes used were covered securely, the edges being first smeared 
with vaseline. At Stage 17, there is the emergence of the tail bud 
and, under normal conditions, simple body flexures. At this point 
they were released and, after two rinsings in Ringer's solution, they 
continued their development in tap water. At Stage 20, they were 
tested in the trough. 


3. Group 111 

A group of 36 animals was developed in tap water until Stages 
17 to 18 were readied. Then the embryos were narcotized by 
placement in the chlorctonc solution. Development proceeded there 
until Stage 20 was reached, when the embryos were removed from 
the chlorctonc by means of a small pipette and were given two 
rinsings in Ringer's solution, One hour after release from the 
narcotic, during which time they were kept at 15° C. in order to 
minimize movement, the animals were tested in the trough, 

4. Group IV 

Sixty-four embryos in this group were developed in the narcotic 
solution from the first egg cleavage to Stage 20, Then after the 
regular rinsings, they were tested. 

13. Results 

See Table 1 for a summary description of these groups. The re¬ 
sults follow directly in Tables 2 and 3. In these latter tables, the 
numbers of the groups arc the same as those used in the description 
of each group above. Both speed scores, which were obtained by 
dividing distance swum as measured in centimeters by time taken 
in seconds for each distance, and distance scores arc presented. Means, 
sigmas, standard errors of the means, and critical ratios arc included. 
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TABLE 2 

Results* in Terms op Sruno of Swimming, for Each Group in 
Immobilization Experiments 


Gioiip 

No. of 

eases 

M 

<r 

*JU 

Diff, between means 
and their reliabilities'* 

iu> 

36 

4.2 

3.1 

.52 

I(a)-I(b)=1.3(2.+2) 

(i>) 

50 

2.9 

1,3 

.19 

1(1,) -111=1.3 (5.2) 

(O 

36 

2.4 

2.1 

.35 

I{c)-I((.) =0.1 (1.3) 

Ml 

36 

2.7 

1.4 

.23 

Ud)-I(b)=Q.2(.69) 

II 

36 

2.7 

1.9 

.32 

II-l(b)=0.2{.54) ; 
II-IV=1.9(5.8) 

III 

36 

1.6 

0,96 

.16 

111-11=1.1(3,1); 

III-IV^0,3(4.0) 

IV 

6+ 

0.8 

0.61 

.08 

IV-I(l)) =2.1(9.5) 


^Figures in parentheses represent the ratio of the difference between each 
pair of means to the standard error of that dilTercnct. 


TABLE 3 

Results, in Terms or Distance Swum, for Each Group in Immobilization 

Experiments 


Group 

No. of 
cases 

M 

O' 


DiIT, between means 
and their reliabilities 


1(a) 

36 

10.6 

2.8 

.47 

I (a)-1(b) =0.4 (2.2) 


(b) 

50 

9,0 

4-0 

.57 

I(b)-UI=+.9(5.3) 


(c) 

36 

6,5 

4-4 

.73 

I(c)-I(b)=2.5(2.7) 


(d) 

36 

7.2 

3-8 

.63 

I(d)-l(b)=l.8(2.0) 


II 

36 

3,0 

4.2 

.70 

II-I(b)=1.0(l.l) ; 
II-IV=4.0{4,9) 


III 

36 

4,1 

2.8 

.47 

111-11=^3.9 (4-.fi); 
III-IV=0.1 (.17) 


IV 

64 

4.0 

3.2 

.40 

IV-I(h)=5.0(7.1) 



In computing these results, the average score for each animal in all 
five of its trials was used, This was preferred to tile use of each 
trial as the unit of measurement because of our essential interest in 
group, rather than individual, comparisons. 

C, D/scdssjon of Results 

The critical ratios of 2A and 1.3 (Table 2) between Groups IU) 
and J(b ) and Groups I (b) and 1(c) respectively certainly suggest 
the extreme care to be exercised in problems of this sort. A meie 
difference of one millimeter in size during the period in which the 
animals were tested seems to be sufficient to influence their swimming 
ability considerably. In making comparisons between experimental 
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and control animals, it is therefore essential to hold this factor of 
size constant. 

The negligible difference in the ability of anhmds reared at 15° C, 
and those at 20° C. (D/ctd «=* .69) seems to indicate that speed of 
development—greater at the latter temperature—has no concomitant 
in subsequent ability. The absence of any real difference between 
Groups 1(d) and I (£), reared flt the aforementioned temperatures 
respectively, adds to the justification of our choice of 20° C. for all 
other groups in the first and third experiments. 

Group II, developed in chloretonc from the first egg cleavage until 
the earliest c and s flexures occurred and then released and permitted 
normal development in tap water from then until swimming ap¬ 
peared, swam as well as the control animals in Group !(/>)■ The 
critical ratio of .54 indicates the absence of any appreciable difference 
between the abilities of both groups. Thus, when there was no move¬ 
ment to be inhibited by the chloretonc, the use of the drug had no 
observable effect on the development of behavior. 

Group III is by far the most interesting one in this scries, De¬ 
veloped under normal conditions until the elementary movements 
precedent to swimming appear, the animals in this group were then 
restrained from practice by the narcotic effect of chlorctone. Their 
movements were thus inhibited until their growth reached the point 
at which all the morphological signs present in a free-swimming group 
appeared. Comparison between the controls (Group I b) and the 
members of this group reveals a significant difference in speed scores 
of 1.3 cins, per second (D /era *= 5.2). Similarly, distance scores 
show a mean difference of 4.9 cms. (D/itd = 5.3). 

The animals of the next group (IV) were reared in an anaesthetic 
solution of chloretonc from the first egg cleavage until spontaneous 
swimming normally appears (Stage 20). After two rinsings in 
Ringers solution during an hour interval, the animals were tested 
and found to present an average difference of 2,1 crm. per second 
from the controls ( D/o-q — 9,5) (see Tables 2 and 3). Distance 
scores show a similarly large difference of 5 cms. (D/<td = 7.1). 

In the experiments above, it seems fairly clearly established that 
unless these animals in the process of behavioral development arc 
afforded the normal opportunities for the practice of the rudimentary 
movements that precede swimming, the earliest appearance of swim¬ 
ming behavior does not compare favorably with that of a control 
group. This decrement in swimming ability, it should be added, is 
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a purely quantitative one concerned solely with the efficiency of 
movement. No qualitative differences in the strength of swimming, 
the appearance of tremors of an unusual sort, were evident. The 
factor of use then appears to be important in its effect upon the 
development of the activity studied. One might reasonably expect 
that increasing the opportunities for use might lead to the early 
improvement of swimming. This, if so, would add to the evidence 
for the importance of this factor. The second scries of experiments 
undertaken here was designed to make this determination. 



IV. EXPERIMENT II: EFFECTS OF POSITIVE STIMU¬ 
LATION UPON THE DEVELOPMENT OF 
BEI-IAVIOR 

Jn the second experiment, an attempt was made to ascertain the 
effects of increased opportunities for practice on the development of 
swimming movements. It was believed that this condition would 
be met by the presentation of a greater amount of stimulation than 
normally afforded by the environment. The simple procedure of 
suspending beneath the surface of the water in the development 
dish a tube connected to an air jcl was adopted. In this fashion, the 
water was kept in constant agitation for as long as the experimenter 
wished, supplying abundant stimulation for the embryos placed 
there. The adequacy of this stimulation was determined by the in¬ 
creased activity of free-swimming 1 embryos under its influence, It 
was therefore used during earlier periods of development, i.e., be¬ 
fore swimming was possible; 

The next four groups repeat the procedure described above, ex¬ 
cept that activity instead of immobilization was the experimental 
variable. In addition to this, the difficulty of using the incubator 
was so great, when the air tube was used, that it had to be aban¬ 
doned. Since the ^animals were kept at room temperature, another 
set of controls had to he used. 

A. Group V 

Forty-nine animals were reared under normal conditions at room 
temperature from Stages 0 to 20. 

15. Group VI 

Thiity-six embryos were developed in tap water kept in constant 
agitation by the method described above. When Stage 17 was 
readied, they were removed and development from that point pro¬ 
ceeded normally and quietly in tap water. 

C. Group VII 

Thirty-six animals were reared normally until Stage 17 and 
were then tiamfened to water kept in constant activity. As in all 
other cases, they were tested in the trough when Stage 20 was 

reached. 
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D. Group VIII 

Sixty-four animals were reared under conditions of constant 
activity from the first egg-clcavage until Stage 20, when they were 
tested in the trough. 


E. Results 

See Tabic 4 for n summary description of these groups. Tables 
5 and 6 present the results as in the first experiment. 


TABLE 5 

Results, in Terms of Speed of Swimming, for Each Group in Positive 
Stimulation Experiments 



No. of 




DifF. between means 

Group 

cases 

lM 

a 


and their reliabilities 

V 

49 

2.6 

1.8 

.26 

V-I(b)=0.3 (.91) 

VI 

36 

2.3 

1.4 

.23 

VI-V=0.3(.8«) ; 

VI-VIII=0,1 (.29); 

VI-VII—0.5(1.25) 

VII 

36 

2.3 

2,0 

.33 

VII-V=0.2(,+8) ; 
Vn-VIII=0.6(I.+7) 

VIII 

6 \ 

2.2 

2.0 

.25 

VIII-V=0.4(U) 





TABLE 6 


Results, 

in Terms of Distance Swum, for Each Group in Positive Stimu- 




lation Experiments 


No. of 




DifL between means 

Group 

cases 

M 

O' 


and their reliabilities 

V 

49 

7.9 

5.1 

.73 

V-I (b)=l.l (1.2) 

VI 

36 

7.0 

4.0 

.67 

VI-V=0.9(.9l) ; 
VI-VIII=0.6(.62) ; 
VI-VII=1.9(1,5) 

VII 

36 

S.9 

6.3 

1.05 

VII-V=1.0(,63) i 
VII-VIII=2.5 (1.9) 

VIII 

64 

6.4 

5.6 

.70 

VIII-V=1.5(1.9) 


F. Discussion of Results 

Group V, another control group reared this time at room tem¬ 
perature, differed only slight!}' from the original controls in Group 
I(&). The difference between the means was ,3 cm. for speed scores 
and 1.1 cm. for distance scores. Reliabilities (D/ 071 ) for these 
differences were .91 and 1.2, respectively (see Tables 5 and 6 ). 
Despite tlie fact that these differences are small, all subsequent 
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comparisons for this experiment will be based upon Group V as the 
control. 

Although none of the differences between the means of the four 
groups, in ibis experimental series were statistically reliable, several 
other observations worthy of mention were made. Group VI, reared 
in constant activity from Stage 0 to 17 and then under normal 
conditions to Stage 20, showed n slight, unreliable tendency to swim 
not so well as the controls. The difference between the means and 
the statistical significance of these differences for Groups V and VT 
using both speed and distance scores respectively were: .3 cm. and 
D/itd = -86; .9 cm. and D/an = -91. Tile animals of Group VI 
were, as a result of being subjected to constant stimulation from 
the first egg cleavage until the first simple body flexures, fre¬ 
quently shorter in size than the controls. A great deal of selec¬ 
tion had to be made in order to secure animals which were 7 mm. 
long, an experimental requirement the importance of which Groups 
I(dr), (b), and (r) remind us. This is in agreement with the find¬ 
ing of Goetscli (42) to the effect that constant agitation of the water 
in which frog embryos were reared exercised a retarding influence 
on their increase in size. Goetsch worked with Rami esculcnta, be¬ 
ginning his experiment when they were already 9 mm, in length and 
carrying it on for four weeks. The embryos of Ran a pipiens em¬ 
ployed in. our own work were., of course* much younger, the work 
beginning in many cases with the undifferentiated egg. 

"When the animals were developed under normal conditions up 
until the time that simple body flexures appeared and then continued 
this development in water kept in constant agitation, they showed a 
very slight, though unreliable, tendency to swim better than the 
controls. The difference between the means and the significance of 
this difference for Groups V and VII, using speed scores as the 
measure, were .2 cm. and .48, respectively. The corresponding data, 
using distance scores, were 1.0 cm. and .63, respectively. Although 
it was reported above, in connection with the first series of experi¬ 
ments, that immobilization and consequent lack of practice of the 
fragmentary movements precedent to swimming exercised a detri¬ 
mental effect upon the evolution of swimming behavior, the con¬ 
verse does not appear to be true. In this second set of experiments, 
in which even greater than the normal amount of practice is made 
possible, die animals have not been found to swim significantly better 
than the controls. Of course, it must be recognized as something 
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in the nature of a shortcoming in tlie experimental technique em¬ 
ployed here that the use of a chemical to induce immobilization in 
the first set of expcijments, and of a mechanical factor, i,e., agita¬ 
tion of the water, in the second set limits the comparability of 
these groups. 

Finally, Group VIII, reared in constant activity from the first 
egg cleavage until spontaneous swimming appeared, tended to swim 
not quite so well as the controls. The difference between the means 
of Groups V am! VI11 in ttvma of spwl and tta voUaFiUtv of tlu* 
difference were .4 cm. and LI respectively. In terms of distance, 
the data were 1.5 cm. and 1.9, respectively. The animals in this 
group, as was noticed in Group VI mentioned above, also demon¬ 
strated the effect of development in turbulent water. Great care had 
to be exercised to choose only those 7 mm. in size at the time of 
testing. 




V. EXPERIMENT III: TIME TAKEN FOR REMOVAL 
OF THE SPECIFIC EFFECTS OF THE NARCOTIC 
USED TO INDUCE IMMOBILIZATION 

Regardless of the size of the difference between the measurements 
of the performances of the experimental and control groups, no 
inferences may be justifiably made until the time taken for the anaes¬ 
thetic to wear off is determined. In order to do this, a group of 
75 animals was raised under the conditions described above for the 
control group. When these animals reached Stage 20 and swam 
about freely, they were anaesthetized and were allowed to remain 
in tile chloretone solution for 30 minutes. The embryos were then 
removed from the narcotic and given two rinsings in Ringer’s solu¬ 
tion. The members of this group were divided into three sub¬ 
groups, each tested at varjnng lengths of time after release from 
narcosis, as fallows: Group IX, 15 minutes after release from the 
narcotic; Group X, 30 minutes after release; Group XI, 90 minutes 
after release; Group XII, which consists of the animals of Group IX 
above, this time tested 120 minutes after release. 

A. Results 

See Table 7 for a summary description of these groups. Tables 
8 and 9 present the results. 

Figures 2 and 3 offer the composite results for all groups 
graphically. 


13. Discussion of Results 

The final scries of experiments were undertaken simply to test the 
validity of the results of the first experiment. It is the comparison 
between Groups III and I(£), in particular, which may be legiti¬ 
mately questioned. The point might easily be made that the infcrioi 
swimming behavior of Group III is attributable not to the absence 
of the use or practice of the simple body flexures that normally 
appear before swimming, but instead to the fact that the anaes¬ 
thetic used can be washed out only slowly, leaving traces of its 
effects. If this were true, the animals of Group III were then 
tested before the specific, inhibitory effects of the drug were elim¬ 
inated. Those groups in the first experiment in which chloretone 
was used were tested, in each case, one hour after the narcotic 
was washed out. Our task is now to report on the final experiment 
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TABLE 8 

Comparison, in Terms of Spued of Swimming, BmvizEN Normals and 
Narcotic Controls, Indicating Time Necessary for Washing 





Ou’i 

* Anaesthetic 


No. of 




l)ifT, between means 

Gioup 

casts 

M 

c 


nml their reliabilities 

1(b) 

5 U 

2.9 

1.3 

.19 


V 

49 

2.6 

1.8 

.26 


IX 

25 

2.7 

1.4 

,28 

] X-I (b) =0,2 (.59) i 

IX-V=0.1 (.26) 

X 

2S 

3.0 

1.3 

.36 

X-I (li) —0.1 (.24) ; 

X-V=0.4(.9I) 

XI 

25 

2.9 

i.a 

.36 

XT-T (l>) =0(0); 

XI-V=0.3(.6S) 

XII 

25 

2.9 

1.2 

.24 

X1M (h) — 0(0) ; 

XII-V=0.3 (.86) 





TABLE 9 


Comparison, 

, in Terms of 

Distance Swum, 

Between Normals and Narcotic 

Controls, 

Indicating Time Necessary for Washing Out Anaesthetic 


No. of 




Dill, between means 

c 

5 

case** 

M 

<T 


iuid their reliabilities 

Kb) 

50 

9.0 

4.0 

.57 


V 

49 

7.9 

5.1 

.73 


IX 

25 

7.4 

s.o 

1.00 

JX-I(b) = l. 6(1.5) ; 

IX-V=0.5 ( .42) 

X 

25 

7.6 

3.8 

.76 

X-l (b) = 1.4( 1.5) ; 

X-V—0.3 (.27) 

XI 

25 

9.2 

4.3 

.86 

XI-I (1>) =0.2(.20 ) ; 

XI-V=1. 3(1.2) 

XII 

25 

8.6 

4.1 

.82 

XII-I ( b ) =0.4 (.40 ) ; 

XII-V—0.7(.64) 


in which ;in attempt was made to determine how Ion‘ 2 ; it actually 
takes for the specific effects of the drug to wear off. 

'Fhe 25 animals of Group IX, which were reared under normal 
conditions up until Stage 20 when spontaneous swimming appeared, 
were anaesthetized for 30 minutes in a solution of chlorctonc (.03%) 
and, after the usual rinsings, were tested 15 minutes after release 
from the narcotic. Comparison of the measurements made of their 
bchavioi with those of the control Group !(/;) indicate the negli¬ 
gible difference of .2 cm. per second (/9 v<j7i = .59). Distance 
scores show very much the same thing: 1.6 cms. representing the 
difference between tlie means of these groups and 1.5, the reliability 
of this obtained difference Gee tables 8 and 9). 
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Mean and Range of Steed Scores for Each Group 


Animals in Groups X And XI, treated the same way as those in 
Group IX except that they were tested 30 and 90 minutes after 
release from the narcotic, showed even smaller differences from the 
control group, Differences between the means for Groups X and 
I(/>) and XI and I(£) were .1 cm. and 0 cm,, respectively, The 
statistical reliabilities of these differences were .24 and 0. The same 
comparisons, using distance scores, were 1,4 cm, and ,2 cm. Criti¬ 
cal ratios here were 1,5 and ,20, respectively. Finally, Group XII, 
consisting of the same animals of Group IX tested this time 120 
minutes after release, showed no difference at all from the controls 
when speed scores were used. Distance scores differed only slightly 
(.4 cm., b/a D «= .40). It may then be concluded from this scries 
of experiments that not only are initial twitches restored in less than 
15 minutes after the washing out of the narcotic, hut that fully co¬ 
ordinated swimming movements quantitatively indistinguishable from 
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FIGURE 3 

Mean and Ranog of Distance Scores for Each Group 


those of the experimental group in which immobilization was chemi¬ 
cally induced were made 60 minutes after the anaesthetic was washed 
out, it docs seem fairly clear that the decrement in the swimming- 
ability of the experimental animals (Group III particularly) can¬ 
not be adequately explained in terms of the specific effects of the drug. 
The restriction of movement, or the absence of practice, then seems 
to have been a more important factor. 

A single point of contention remains in this last experiment, It 
may be argued that because the animals in these groups (IX, X, XI, 
and XII) remained in the anaesthetic solution of chlorctonc for 
only 30 minutes whereas those in Group III were subjected to this 
treatment for roughly 60 to 80 hours, that they were not strictly 
comparable. This is admittedly an extremely troublesome problem 
that demands detailed histological work for its solution. In the 
absence of this, the competent judgment of Matthews and Detwiler, 
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based upon their study of the effects of prolonged treatment with 
clilorctonc of amphibian embryos, seems eminently acceptable. They 
write that: 

, , . il .seem* that animals subjected to the anacsihctii- «/ In 
fig In flays exhibit essentially typical rcartimis shortly after 
emergence Inmi dibitetonc, though these iciidinns are of sim¬ 
pler type than those of the controls, thus imlirminit Consitlcr¬ 
ab I e retardation in the development of the idlct mechanism, 
but no inhibilwn or injury. The time required for the initial 
reaction as well as for the most complete reaction (after re¬ 
moval to tap water) appears to increase wu directly in 
proportion to the increasing sUength of concentration of the 
anaesthetic than with the length of time of immersion (Italics 
mine, 33, p. 282). 

The embryos in our own work were kept in ehlorctone no longer 
than the limit mentioned above and, in most eases, considerably less 
than this limit, The retarding effects upon growth rate exercised 
by ehlorctone were taken into account and such experimentally 
treated animals were given more time for development than were 
controls in order to insure the presence of comparable stnictuics, 
Finally, the concentration of tire anaesthetic used was the minimum 
strength that was effective. In view of these points, it seems reason¬ 
ably safe to believe that Groups III and IX, X, and XI were com¬ 
parable, and that the decrement in the swimming ability of the former 
was not the result of not having completely washed out the drug. 



VI. GizniiRal Summary and Conclusions 


As a result of these experiments, which do reveal the importance 
of use or practice in the development of behavior—for the animals 
and activities studied —a doubt concerning the complete validity of 
an opinion rapidly being accepted by the entire Held arises. Based 
in part upon some of the earlier work which indicated that the 
structure necessary for complex movements develops normally and 
functions perfectly the very first time, Matthews and Detwiler sug¬ 
gest that . . . the power of one neurone to activate growth pro¬ 
cesses in another has origin in the growth phase rather than in the 
conduction phase of its metabolism” (33, p. 290). Coghill expresses 
himself in a similar vein, declaring that iC . . . it cannot he the 
definite nervous function within a given neurone that activates com¬ 
plete differentiation either in itself or in another ncuroblast” (14, 
p. 107). So far as anatomical development is concerned, these state¬ 
ments arc in all probability true. A tremendous number of studies 
on transplantation (22, 26, 42) supports this general view. How¬ 
ever, behavior is only in part determined by structure, and until our 
knowledge of the specific effects of a stimulus upon any anatomical 
segment is more complete, predictions concerning behavior based 
solely upon an understanding of structure are destined to fall short 
of accuracy* The experiments reported here serve as testimony to 
the truth of this assertion. Despite the fact that it is generally ac¬ 
cepted that muscular differentiation takes place independently of 
activity, that muscular structure, histologically indistinguishable from 
normal, was not capable of functioning in a manner indistinguishable 
from normal. Thus it must he concluded that although the develop¬ 
ment of structure may he explained completely in terms of the growtli 
process, the development of behavior is determined only in part by 
the structures produced by growth and is affected by its own be¬ 
havioral antecedents as well. Although a structuie may function 
upon maturity without ever having had previous opportunity for 
exercise or activity, the standard of its behavior was found to be dis¬ 
tinctly inferior to that which is measured as normal. Practice, then, 
during the rudimentary stages of the development of an organ may 
he said to he a variable, influencing the functional ability of that 
organ upon maturity, 

An attempt was made to determine whether pi notice in the cm- 
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bryonic development of some function affects that activity in a subse¬ 
quent stage, The swimming movements of 12 groups of embryos of 
the frog Ratia pipiens , ranging in number from 25 to 64, were 
studied. The experimental factors of immobilization and positive 
stimulation were introduced during several different periods of de¬ 
velopment. Immobilization was achieved through the use of clilorc- 
tonc the concentration of which was .025 per cent to .03 per cent. 
Positive stimulation was afforded by keeping the water in constant 
agitation. This was done by suspending a tube attached to an air 
jet beneath the surface of the water. An apparatus was designed 
which made the measurement of swimming a relatively simple task. 

1. The elimination of the factor of use, through chemically in¬ 
duced anaesthesia, was found to create a quantitative decrement in 
swimming ability. No distinct qualitative differences between con¬ 
trol and experimental animals were made evident. 

2. The retarding effect of immobilization on functional develop¬ 
ment took place during the stage of partial movements rather than 
in the premotile stage. 

3. Although this decrement does appear to be the result of the 
absence of practice and not a consequence of the use of the drug, 
some additional check in the form, perhaps, of a careful histological 
examination might lead to a more complete verification of this. 

4. Opportunities for activity beyond the normal amount did not 
lead to better than normal swimming. Only negligible differences 
were found between controls and cxperimentnls in this scries. 
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I. PURPOSE 


The purpose of this report is to present for the first time a group 
of rating scales developed at Pels for use in the nursery school 
situation. The scales were designed to measure what were con¬ 
sidered important personality traits in nursery school age children. 
There arc 30 scales measuring 30 defined traits, Although de¬ 
signed for use in the nursery school, there is reason to believe that 
at least some of the scales arc useful in situations other than the 
nursery school, and possibly for children of other than nursery 
school age. 

The scales are independent units, each scale measuring a single 
trait. The traits themselves, however, may or may not be cor¬ 
related. No total score of "personality” is provided by the scales. 
The traits measured were selected because they seemed of importance 
in the longitudinal development of the child. Their importance 
was judged by the members of the psychological staff of the Insti¬ 
tute; the selection of 30 was made from a larger group of about 65 
traits suggested in definition form. The selection was influenced 
by the special interests of members of the group; for example, the 
psycho-physiologist was interested particularly in sampling emo¬ 
tional behavior and physical activity; the home visitor was interested 
in traits that might be related to parent behavior, which she was 
rating. The number 30 was considered to be an arbitrary practical 
limit to the number of scales which could be used periodically in 
our observational program. 

Wc shall deal in this report with the method of construction, the 
nature, the reliability, interrelationships, and to some extent with the 
validity of the scales. 
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II. CONSTRUCTION 


In construction the scales were modelled directly on scales de¬ 
veloped to measure parent behavior by Dr. Horace Champney, of 
tile Institute (3). His method for the scaling of behavior cues, the 
format used for each scale, and scoring of ratings was utilized 
directly. The single scale, as, for example, the one for aggressive¬ 
ness, comprises a definition or description of the trait, a nine-centi¬ 
meter vertical line along which arc placed cues which are considered 
indicative of varying degrees of the trait as described, The nature 
of these cues is somewhat akin to those developed by Conrad (4) 
for liis nursery school scales; and by Macfarlane and her group 
(7) for clinical use. However, whereas Conrad developed two 
cues, one at either extreme (with a middle neutral cue), we at¬ 
tempted to develop at least four. 

The placement of the cues on the ninc-ccn time ter line was accom¬ 
plished by using the opinions of seven judges. 1 Tile judges were 
members of the psychological staff of the Institute. All had had 
training in psychology and at least two years of experience with 
children of nursery school age, either as clinicians or as teachers. 
The judges 1 task was to read the cue and Lo determine for them¬ 
selves how much of the trait as defined was implied by it. They then 
indicated on a nine-centimcter line the point in the continuum which 
they considered the cue to describe. 

The behavior described in a cue is, of course, behavior which is 
supposed to indicate a certain amount of the trait defined. When 
rating the child, the observer may feci that the child he is rating 
never behaves in a manner described by any of the cues. But from 
the cue-statements, he may infer certain degrees of the trait, which 
would be more or less than he would infer from the behavior of the 
particular child. 

Responses of the judges were compared to see whether they agreed 
on cue order, linear placement, and appropriateness. 2 In the case 
of disagreement in ordei, the cues were rewritten, discarded or re¬ 
placed until perfect agicement was obtained. Similar revision of 

l The writers wish to acknowledge the assistance of Horace Champney, 
Mary Fiances Harlson, Katherine Long, Virginia Nelson, Helen Ncwbery 
Noimnn, Harriet Smith Kingo, and M. A. Wenger for their valuable and 
patient help as judges. 

“Champney (3) has elsewhere discussed in sonic detail vaiious qualities 
of cues. The principles developed by him weic incorpoiated in ihc* de¬ 
velopment of cues foi these scales. 
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cues was made if judges were Agreed on relative order, but not on 
placement on the line. Variations in cue placement of 1.5 cms. 
were tolerated. 

In cases of confusion among the judges as to the definition of the 
trait, appropriateness of the cites, etc,, revision was carried on until 
agreement was obtained. 

"Vtfe present one scale—that lor conformity. It will be seen that 
10 children may be rated on one scale form. 

Instructions for rating and scoring will indicate the nature of the 
various “secondary” ratings. 



III. INSTRUCTIONS FOR RATING AND SCORING 
A. Making ti-ie Observations 

1. Familiarize yourself thoroughly with the scales before 
making observations so ns to focus your attention on the 
variables to be rated, 

2. Concentrate on building up a generalized impression of 
the child’s value on each variable, rather than on recording 
concrete incidents and details. 

3. These scales are designed primarily to be used after a 
period of observation in a relatively standard situation (such 
as a . nursery school group). Probably it is best to rate the 
child only after a minimum observation period of two weeks. 
This does not mean that the scales cannot be used on the basis 
of shorter periods, but such use should be evaluated on its own 
meiits. In rating the child, utilize as far as possible atl the 
observation you have had of him within the limits of time and 
situation. 


B. Making this Ratings 

1. Consider each rating to cover a recognized observation 
period; be careful to avoid bias from previous ratings, 

2. If rating a group of children tr} r to approximate a con¬ 
stant time after the observation for doing the rating. 

3. Probably you should not rate a single child at any one 
time. Rate in groups If possible, rating all In the group on 
each variable before passing to the next variable. 

4. Compare ficely oue child with another, as the rating 
proceeds, revising previous ratings as needed, so that when 
completed the sheet checks for absolute ratings, and for com¬ 
parative rankings sis well. 

5. Ip rating a child with reference to others, disregard 
age as far as you can. Rate his behavior, 

6. Treat each scale as a smooth gradation from one ex¬ 
treme to the other. Use the cue points merely as points of 
reference in building up your concept of the total variable, 
rather than as discrete items to be checked. 

7. Each variable Is a complex of loosely correlated elements, 
and is defined by the descriptions and all the cues on the sheet 
taken sis a whole. Avoid mere reference to the “name 11 of 
the variable; the name i9 merely a convenient handle for 
reference and may be very misleading if taken by itself to 
define ihe vnrinble. 
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C. Tile Rating Sheets 

1. Diftcrcnt rfltixiRS on the same »hect arc iilunlilied I)}’ 
"No. 1 ’ (1 jo 10), mid these numbers should correspond through' 
out a batch of sheets done :if one time find on a constant group 
of children. 

2. Above left you will sec boxes designated on the light as 
Pcvlad al Observation^ Age in months at rn<i *>( b r rfoih niul 
Child. Eater in the first box the dates beginning and uncling 
d\e obseivadon period, m die second box the age of the child 
imUcnted, and in the third the child's name, 

3. Primary Rnl'mps Your principal entry on the rating line 
is an "v Ji to be placed directly nn the line at the point host 
representing your judgment of tire location of the in tee on that 
scale. This point is termed the "score,” It may fall any¬ 
where along the line fiom one cxLreme to the oLher, regardless 
of whether it falls opposite a cue point or somewhere between 
or beyond the cues. 

4* Secondary Ratings; 

(a). In addition to the principal rating, you may indi¬ 
cate by means of horizontal dashes (—) the limits on the scale 
between which the rating score would have to fall to he con¬ 
sistent with your judgment. (In oilier words, place the dashes 
in auch n position thnt If another rater should place Ids <r .v” 
anywhere between them you would feel that he piobahfy agrees 
with your judgment, on the basis of the same sample, whereas 
if his r V J falls outside your dashes his judgment probably 
differs significantly from yours.) These points arc termed the 
"upper and lower limits of probable score*” The interval be¬ 
tween them is called the "tolerance.” 

{b). Also yon may indicate the range through which the 
child varies from occasion to occasion by entering a convex 
curve {*—*) across the line at the highest point you know of 
for that ratee, and a concave curve (w) for the lowest point. 

( c ). In the two boxes immediately under the rating line 
enter your numerical ratings for "saliency” and “certainty” 
respectively, on a five-point scale as indicated. 

Saliency : Two traits may both rate very high on the line, 
and niter may be very certain of both* Hut one of die 
traits may be a constantly potent component of the child's 
personality whereas the other sterna but slightly significant. 
These traits are then said to differ in ,f saliency A given 
trait may have differing snliency for different children. 



T. W. HICHARDS AND MARJORIE DOWELL SIMONS 


279 


Certainty; T'he following intci pretation is suggested foi 
"certainty” rating; 

(5) Evidence is abundant ami clear-cut for the occur¬ 
rence of this trait at the rated value during 
the period since my last rating. 

(4') Evidence is quite adequate—I feci safe in eval¬ 
uating the trait as above for the period 
covered, 

(3) Evidence is fair; or, I would feci unccitain if 
It were not for inference fiom previous ratings 
and observations. 

(2) Evidence is meager; or, largely inferred from 
earlier data. 

(l) No tangible evidence; nothing more than a vague 
feeling which I can’t justify; or entirely in¬ 
ferred from previous evidence. 

5* In the space to the right under ‘‘Date of Rating” enter 
the date you made your rating. 

6. Rater’s “remarks” should be started in the space at the 
bottom of the sheet and run over onto the back if needed. 
Identify remarks by the number of the child on the sheet. 
Remarks should include such items as: 

{a) mention of anything unusual about the conditions 
of observation or rating; 

{b\ hiatus taken to tLw defimlum of the tsnlt tvs gvvtn.', 

(c) peculiarities of the child in regard to this trait but 

not adequately indicated by the rating; 

(d) any other qualifying remarks or mention of diffi¬ 

culties encountered in using the scale. 

7. Please indicate at tli c bottom of the sheet the situation 
in which observations were made, as "nursevv school,” “clinic,’* 
“home,” "playground.” 


D. Scoring 

Scoring is done by means of an ordinary millimeter scale. 
Place the scale along the rating line so that the bottom end 
falls at 9.5 millimeters. Since the line la designed to be 90 
millimeters long, the top of the line will now fall sit 99.5. Now 
for each of the five marks on the rating line read of! the value 
to the nearest millimeter. This gives a minima! value of 10 
and a maximal of 99. The reading for the "v” gives the score 
directly. The tolerance and the range are readily obtained by 
subtracting the respective lower limit readings from the upper. 
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In case let-s refined indices ai« desired tlus aliove acorc may 
be converted into score on a nine-point scale simply by neg¬ 
lecting: flic units digit; thus a score oF7S becomes 7, etc. 

The tolerance and the range should nnt lit* so treated. In case 
readings appear on the scale below 10 or above 100, they 
should he rend as 10 or 100 respectively. 

The question of whether or not it is valid to consider the refine¬ 
ment of a rating scale as sufficient for more than seven points (as 
Symonds, 10, would maintain) is somewhat unsettled. Chnmpney 
and Marshall (2) have shown that tile intcrcoiTclntion between rat¬ 
ings of one observer for some traits was increased where main' more 
than seven rating scale points were utilized; more reliable ratings 
were made in these cases when as many as 20 to 25 points were used. 
In fact, his reliability coefficient decreased very little when he used 
all 90 points. 

In the tabulation on pages 265 to 274 appear the trait descrip¬ 
tions and cues with their linear placements in centimeters for all 30 
scales. 

Table 1 presents means and standard deviations for two groups 
of nursery school children measured in the Fcls study; the indi¬ 
vidual scores for these distributions were obtained for the most part 
by averaging ratings of three observers. These two groups include 
all the children who came to the Fels nursery school in two years. 
They came in sub-groups of from 8 to 10 children each. In the 
case of one sub-group in the first year only two observers rated the 
children. Three ratings were made in all other sub-groups. The 
effect of having only two raters for this single sub-group applies, 
therefore, to the scales used m the first total group (1938-39). 

It will be seen that there are differences between the means of the 
two years' ratings; these differences are attributable to a num¬ 
ber of factors. The number of cases was small, different raters 
were involved during the two years, and certain cases were unique 
to one group. The chief differences are found in the scales fm 
fancifuhiess, jealousy, resistance, setisitwenessj social apprehensiveness, 
suggestibility, and vigor of activity . The intcr-ycai* differences for 
these scales had critical ratios of two or move. The difference in 
regard to fan c if illness may be due, we believe, to the fact that an 
extremely fanciful child in the group the first year gave the litters 
a vivid picture of an extreme in this trait, and they rated the other 
children lower, Possibly the children in the second year were over¬ 
rated because this extreme child was not in the group. 
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TABLE 1 

Means and Sigmas tor Thirty Rating Scales or Two Groups of Children 
Measured in the Fels Nursery School 


Scale 

No, ot 
cases 

Group I 
1938-39 

Mean Sigma 

Group II 
1939-40 
Mean Sigma 
{» = 40) 

AffcctioiuUeness 

35 

52.1 

13.1 

48.4 

15.6 

Aggressiveness 

33 

51,9 

22.9 

52.8 

20.6 

Cheerfulness 

33 

74.6 

14.8 

71.7 

15.5 

Competitiveness 

35 

52.5 

13.4 

51,6 

19.3 

Conformity 

33 

66.1 

15.4 

67.4 

14.7 

Cruelty 

33 

30.2 

15.8 

34.9 

16.4 

Curiosity 

35 

65.4 

23.S 

60.3 

16.5 

Emotional control 

35 

63.2 

16.1 

58.0 

19.5 

Emotional excitability 

35 

57.S 

14.3 

61.3 

15.8 

Fancif ulness 

33 

15.8 

17.2 

44.5 

13.9 

Frequency of gross activity 

33 

59.5 

16.8 

59.5 

19.2 

Friendliness 

35 

71.5 

14.6 

70.5 

13,8 

Grcgariousness 

35 

65,0 

16,2 

62.3 

17.5 

Intensity of emotional iespouse 

35 

61.4 

11.7 

55.7 

13 J 

Jealousy 

35 

30.6 

10.6 

43.4 

19.2 

Kindness 

33 

47.2 

17.6 

+3,4 

18.1 

Leadership 

33 

48,9 

18.5 

48.1 

21.4 

Obedience 

35 

75.0 

12.8 

59.2 

25.1 

Originality 

35 

49.6 

12.5 

44.5 

10.9 

Patience 

16 

62,4 

22.0 

60.1 

23.4 

Physical apprehensiveness 

33 

49.0 

15.3 

53.7 

14.1 

Planfulncss 

33 

46,9 

15.6 

46,7 

17.8 

Quarrelsomeness 

35 

52.6 

18.5 

53.2 

20.8 

Resistance 

33 

38.9 

9.8 

48.2 

18.0 

Sense of humor 

35 

63.8 

15.6 

56.7 

15.9 

Sensitiveness 

33 

45,4 

13.5 

56.5 

13.6 

Social apprehensivencss 

33 

37.7 

18.6 

49.2 

13.3 

Suggestibility 

35 

72,8 

11,0 

60.1 

12.5 

Tenacity 

33 

5S.4 

17.2 

58.3 

21.1 

Vigor of activity 

35 

56.4 

17.7 

63.S 

19.0 


In regard to the remaining differences it should be pointed out 
that there was a rather large group of children who were two-year- 
olds the first year, three-year-olds the second. This slight shift in 
age-sampling might account for some of the differences in behavior 
as indicated by the means, to the extent that threc-year-olds tend to 
differ behavior ally from two-year-olds. Indeed, certain scales which 
show significant differences in their means from year to year do 
correlate with chronological age (over the full age period from two 
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to five), jealousyj jancij illness, ami sensitiveness particularly (sec 
Table 7). Hut certain significant differences between means were 
found where age correlation was negligible, and some scales related 
to age over the full period showed no shift from 1938-39 to 1939 40, 
Differences in rater personnel may have accounted for more than 
did the differences in sampling, It is probably best to consider 
these measures of central tendency and dispersion as tentative until 
considerably larger groups can he rated, and until differences between 
raters can be studied more intensively, 



IV. RELIABILITY OF THE SCALES 


Evidence of two main types is provided for evaluation of the 
reliability of the scales, (a) Correlations between individual raters; 
(b) correlations with other measures, such as correlations between 
scales, with external variables or communality of the single scale with 
the remaining scales in the correlation matrix. 

The data used for these correlations as well as for other cor¬ 
relations presented in this report, excepting as indicated, were 
derived from at least one month’s observation of the child. 

Since the Fels children were observed in sub-groups of from eight 
to ten children relatively selected for chronological age, the correla¬ 
tions between raters were based on the total group (N = 33 to 35) 
or on small samples of eight to ten, each of which was somewhat 
homogeneous for age. 

The raters for the 1938-39 series were two nursery school teachers, 
one with graduate work and nursery school training, the other the 
wife of a psychologist, a college graduate who had majored in biology 
and psychology, an experienced mother whose technical sophistica¬ 
tion in psychology was appreciable. The third rater was a graduate 
student in psychology, a trained nursery school teacher. In the 
1939-40 scries the third of these raters cooperated; the remaining 
two workers were a trained nursery school teacher and graduate 
student in psychology, and a mother who had had considerable 
contact with young children while driving them from their homes to 
nursery sclidol. 3 

Since three raters observed the children it was possible to obtain 
three inter-rater coefficients: ABj AC, BC. The three coefficients 
for any scale for any group were averaged by using the quadratic 
mean, 4 

In Table 2 appear mean Pearson coefficients for the total group 
of 1938-39, and for sub-groups within the same year. Since these 
were four separate sub-groups the mean correlations represent the 
quadratic mean of the four quadratic means of the three raters for 
each of the four groups. Similar coefficients for three sub-groups 

^'he writers wish to acknowledge the help of Miss Katherine Long, Mrs. 
Clarence Leuba, Mrs. D. A. Mngruder, and Miss Margaret Slutz, who 
acted as raters. One of the authors, M. K. Powell Simons, served as rater 
both years, 

4 The term ‘‘mean" when used hereafter in this report in connection with 
correlation coefficients refers to the quadratic mean. 
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TABLE 2 


Mean Inter-Rater Correlations 

I'OR 

Various 

Groups 

or Furs 

Children 

AND THE bPEARMAN-BROWM C OKU ECHO NS 10R TllESll 

C oiimcni nts 


Raw 

■ means 

Spearman- It 

row n 


193R-39 

1939-40 

1938-39 

1939-40 


Total 

Sub 

Sub 

Total 

Sul) 

Sub 

Scale (Pearson) 

r p 


(Pearson) 

r p 

AfFectionatencso 

.54 

.57 

.64 

.78 

,80 

.84 

Aggressiveness 

.77 

.86 

.81 

.91 

.95 

.93 

Cheerfulness 

.71 

.71 

.70 

.88 

.88 

.88 

Competitiveness 

.67 

.57 

.60 

.86 

.80 

,82 

Conformity 

.39 

.68 

.79 

.66 

.86 

.92 

Cruelly 

.55 

.73 

.80 

.79 

,39 

.92 

Curiosity 

.31 

>52 

.53 

>57 

76 

.77 

Emotional contiol 


.67 

.73 

.81 

.86 

.89 

Emotional excitability 

.56 

.61 

.70 

.79 

.82 

.88 

Fanciful ness 

.71 

,62 

.38 

.88 

.83 

.65 

Frequency of gross 







activity 

.76 

.68 

.67 

.90 

.86 

.86 

Friendliness 

.68 

.79 

.52 

.86 

.92 

.76 

Gregariousnesa 

,66 

.68 

,66 

,85 

,86 

*,85 

Intensity of emotional 







response 

.51 

.59 

.62 

.76 

.81 

.S3 

Jealousy 

.62 

.55 

.76 

.83 

.79 

.90 

Kindness 

.65 

.61 

,62 

.85 

.82 

.83 

Leadership 

.78 

.71 

.75 

.92 

.88 

.90 

Obedience 

.64 

.68 

.80 

.84 

.86 

.92 

Originality 

.42 

,67 

.74 

.68 

,86 

.90 

Pa tienee 

.70 

.72 

.78 

.88 

.89 

.91 

Physical appiehensiveness .53 

.58 

.61 

.77 

.81 

.82 

Planfulncss 

.73 

.58 

,82 

.89 

.81 

.93 

Quarrelsomeness 

.80 

.76 

,93 

.92 

.90 

.98 

Resistance 

.72 

.83 

,89 

.88 

,94 

.96 

Sense of humor 

.74 

.73 

.54 

.90 

.89 

.78 

Sensitiveness 

.35 

.64 

,39 

.62 

.84 

.66 

Social apprehensivencss 

.70 

.80 

,60 

.88 

.92 

.82 

Suggestibility 

.5& 

.70 

.52 

.81 

.88 

.76 

Tenacity 

.51 

.58 

.82 

,76 

.81 

.93 

Vigor of activity 

.78 

.72 

.72 

.91 

.89 

.89 

Mean fnns) 

.64 

.68 

.69 

.84 

.86 

.86 


of the 1939-40 season arc presented in the third column. It should 
be recalled that only one rater was common to both 1938-39 and 
1939-40. All sub-group correlations arc corrected rank-difference 
coefficients ( r n ). 
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The coefficients in the first three columns of Table 2 suggest 
that certain of the ficales arc of tolerable reliability when used by 
a single uhscivcr, The means of these coefficients are higher than 
the values usually presented for rating scales, 

Tlie elliMV sente for the purposes of research in the Fels study is 
not that of the Miiglu rating, hut rather a mean of three rated scores. 
It is obvious that the scales when used in this way arc more reliable. 
An approximation to the inter-rater reliability for averages of three 
ratings per child was made by using the Spearman-Brown prophecy 
formula developed for use in connection with lengthening the test by 
increasing the number of items. The corrections calculated from 
the single rating coefficients by means of this formula appear in the 
fourth, fifth, and sixth columns, 

For certain scales the uiicorrected reliability coefficient was less 
than the correlation of the scale with some external variable (another 
scale). This discrepancy was due, we believe, to the fact that means 
of three rulings were used in the correlations between variables, 
whereas the inter-niter correlations were calculated on the basis 
of single-rater scores. Thus, the logic of applying the Spearman- 
Brown prophecy formula to tile reliability of the scales when three 
ratings were averaged seemed sound, 

The material icgarding intcrcnrrcUition between the scales appears 
in tin; next section of this report. We have, however, selected from 
this material the highest correlation of any scale with any other 
scale, and the square root of the comimmality, obtained from a 
Thin stone factor analysis (to three factors) of the mtei correlations. 
This communality function, h> in the last column of Table 3, repre¬ 
sents an approximation Lo the maximum correlation of each scale 
with all tlie other scales, or better the co-variation of each scale with 
the others. These coefficients are presented in Table 3* 

It is apparent that in some cases the correlation of a scale with 
another scale approximates its corrected reliability coefficient. 

The mean value for the group of corrected correlations if we 
use the highest mean rater-correlation (whether it be total group oi 
sub-group) ns our index for any one scale—is .894. The range is 
from .77 for curiosity to .98 for quurtclsome^ess. 

Since the total group of children ranged in age fiom 22 to 72 
months, it might be suggested that, to the extent that certain traits 
arc correlated with chronological age, they might demonstrate a 
spuriously high intcr-rntcr correlation. Correlations with chrono- 
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TAI1LE 3 

Largest Inter-Rater Coefficient and Largest Correlations with Other 

VARIANCES A Nil (JoMMUNAUTV OK EACH SCALE 


-— .- .- - - 


La rgest 




coefficient 



Lmgest 

with 

3-Factor 

Scale 

reliability 

external 

Coiiiiminnlity 


coefficient 

variable 

h 

A fleet ion nLencsn 

.8 + 

,5*1- 

.23 

Aggressiveness 

.95 

.81 

.91 

Cheerfulness 

.88 

.79 

.83 

Competitiveness 

.86 

.80 

.86 

Conformity 

.92 

.76 

.83 

Ci uelty 

,92 

.88 

,84 

Curiosity 

.77 

.65 

■68 

Emotional control 

,89 

,81 

>83 

Emotional excitability 

.88 

.81 

■81 

Fancifulness 

.88 

.56 

.66 

Frequency of gross activity 

.90 

.89 

M 

Friendliness 

.92 

.73 

.36 

Gvegnricmsncss 

M 

.81 

.31 

Intensity of emotional response 

.83 

.76 

.75 

Jealousy 

.90 

,71 


Kindness 

,85 

.67 

.31 

Leadership 

.92 

,80 

.91 

Obedience 

.92 

A3 

M 

Originality 

.90 

.73 

,76 

Patience 

.91 



V Ivy steal ap p r chc us> i venettf 
Flnnfulness 

.82 


.77 

.93 

.76 

.76 

Quarrelsomeness 

.98 

,38 

.92 

Resistance 

.96 

.82 

.90 

Sense of humor 

.90 

.79 

.79 

Sensitiveness 

.8+ 

.54* 

.72 

Social apprehensiveness 

.92 

,72 

.88 

Suggestibility 

.88 

,82 

.87 

Tenacity 

.93 

.76 

.57 

Vigor of activity 

.91 

,89 

-87 

Mean (rms) 

.89 

.77 



logical age arc presented in the following section. It should be 
pointed out here, however, that the effect of partialing out the 
correlation with chronological age was to lower certain of the cor¬ 
rected inter-rater (total group) coefficients from .00 to .09 points. 
Those most greatly affected were traits correlated, of course, with 
chronological age to some extent. Drops of .05 or more were: 
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Sensitiveness ,62 to .53 

Competitiveness .86 to ,7S 

Jen lousy .83 to .77 

Leadership ,92 to ,87 

Planfulness ,89 to .8+ 

CireKanousncss .85 to .80 

Eleven of the 30 coefficients were unchanged hy this procedure; five 

were lowered by .01, two were lowered by .02, three were lowered 
by .03, three were lowered hy .01. 

It may be concluded, we believe, that chronological age does not 
greatly alter tile picture of reliability of the scales. It is important 
to consider, too, the probability that in the usual nursery school 
situation an age range of from two to live is usually maintained. The 
"spurious*' effect on reliability caused by spread of chronological age 
is probably a common effect, and to be considered as much a causal 
as a confusing factor in reliable rating. 

From this evidence on the reliability of the scales, then, we could 
say that as long as a child's final score represents the average of 
three ratings, as long as at least one month's observation precedes 
the rating, and as long as the raters have some degree of familiarity 
with children and the scales, the scales are of considerable reli¬ 
ability. When three ratings are used, as they arc at Fcls, 16 scales 
demonstrate inter-rater reliability of .90 or more, and only one 
shows less than .80. Under these conditions, if one rating is used, 
the reliability ranges from .53 to .95; if an average of two ratings is 
used, the range is from ,69 to .97. These figures are based upon 
the greatest reliability demonstrated, whether for sub-groups some¬ 
what homogeneous for age, or the larger distribution of children 
of the full nursery school age range. 

A, The Rater's Agreement with Other Raters tor the 
Same Observation Period Compared with His 
Self-Correlation for Two Periods 

Two groups of children who had been rated on the basis of one 
month’s period in the nursery school came in for a two weeks’ 
observation period about six months later. For 25 scales it was 
possible to obtain mean corielations between two raters for one 
period and between ratings of the same raters for a second period. 
These means would be represented by the formula:: 

Inter-r a te r Re-r a tc r 

I r a jiA / BB / + 

v...2 


r 2 ba ; ill jj t'' 2 iin t mi j 
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where Raj Rn* refer to raters, and / and // refer to first and second 
observation periods for the same group of children. 

Fifteen of the 25 scales were used with Lwo groups twice, once 
in the fall, once in the spring (N « 7> Af « 8) ; 10 of the scales 
(those marked with an asterisk) were used twice in this way, Inn 
only with the sc cum) group of eight children. 

Comparisons between inter-rater and re-rater coefficients (r p ) 
appear in the following tabulation, in order of the differences be¬ 
tween the coefficients (Table A). An asterisk indicates a variable 


TA13LE A 



Ime water 

Re-rater 

Competitiveness 

.50 

.79 

Curiosity 

.50 

.74 

AfFcctionatcnesg 

.47 

-70 

Sense of humor 

.56 

.71 

*Soeinl appjchensivcncas 

,76 

.90 

*Fancifu]nesa 

.57 

,67 

^Leadership 

.71 

.80 

^Cruelty 

.66 

.73 

Friendliness 

.65 

.71 

Vigor of activity 

.n 

.90 

Suggestibility 

.65 

>GB 

'^Physical apprehenaivencss 

.65 

.68 

^Aggressiveness 

.90 

.92 

Emotional Control 

.79 

.80 

Quarrelsomeness 

.80 

.81 

^Frequency of activity 

,86 

.85 

Emotional excitability 

.80 

.78 

^Tenacity 

.52 

.50 

Gfcgariuusncss 

.75 

.72 

Obedience 

.71 

.66 

Jealousy 

.75 

,63 

Originality 

-73 

.55 

* Sensitivity 

.6a 

.44 

^Kindness 

5t 

.18 

Intensity of emotional response 

.6+ 

.25 


for which one group of eight children was used. For all other 
scales 15 children were used. 

Any attempt to interpret the findings above should include the 
following considerations: 

In the ease of high inter-rater agreement and lower re-rating, it 
is possible that the child's behavior fluctuates. Raters are more agreed 
that for a certain period his behavior was of a given character than 
that he behaves in this respect in the spring as he behaved in the 
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preceding fall- That is, factors operated to place the raters in more 
agreement at one time than they are with themselves over a long 
period. In the case of the re-rater reliability, it is possible that {a) 
children's behavior in these characteristics tends by and large to be 
more consistent than for others, and ( h ) that the rater’s own con¬ 
ception and use of the scale is meaningful and valid for him, but is 
not necessarily in agreement with the notions of other raters. 

Tile traits on which the child’s behavior seemed to vary and on 
which raters were relatively more agreed are, according to this 
rather meager evidence, intensity of emotional response, kindness, 
sensitiveness, originality, and jealousy . The traits for which the 
rater’s own conception seemed relatively adequate but upon the 
conception of which he was in considerably less agreement with his 
fellow raters—traits in which the child may tend to be consistent— 
are competitiveness, curiosity, affectionateness, sense of humor, social 
apprehensweness, and fancifulness , These groups of traits do not 
seem to differ tremendously. There may be more of the episodic 
implied in the former group of traits, and more of the vagueness 
of definition in the latter. 

As suggested, the data is too meager for rigorous interpretation. 
We are anxious to follow up this analysis with more adequate 
sampling of cases and observation. 

B. Reliability op the Scales in Nursery School Situations 
Other Than Fels 

Through the kindness of the University of Chicago Nursery 
Schools 6 and the Antioch Nursery School of Yellow Springs 0 we 
were able to obtain ratings of (in Chicago) six groups of 10 children 
each, two groups being rated by a pair of teachers, and two separate 
groups of 10 each rated at Antioch College by undergraduate student 
teachers. The Chicago ratings were made twice; each pair of 
teachers rated her children, and three months later rated an addi¬ 
tional 10, many of whom had been rated earlier. 

13y means of rank difference coefficients it was possible to get 
group correlations and average these quadratic means for a given 

3 We arc indebted to Mary Elizabeth Keister, Principal, and to Helen 
Burnett, Frances Spnno, Margaret Slutz, Elisc Brown and Betty Bass, wlio 
made ratings. 

°Wc wish to thank Virginia Nelson, Edia Mills, and Mrs. Joan King fov 
their cooperation in the rating project. 
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TABLE 4 

Mean Inter-Rater Correlations ron Turks Nursery Schools and Twn 
I'YRLS OF TliACIIERS 



Fels 

Chicago 

Antioch 

Seale 

1st rating 

teachers 

students 

Affcctianalcncas 

.57 

.55 

,48 

Agfj icssivencss 

,86 

.77 

.68 

Cheerfulness 

.71 

.55 

.92 

Competitiveness 

.57 

.53 

,84 

Conformity 

.68 

.71 

.73 

Cruelty 

.73 

.76 

.84 

Curiosity 

,52 

,81 

.45 

Emotional contiol 

.67 

.57 

.91 

Emotional excitability 

.61 

.67 

.55 

Fancifulncss 

.62 

.54 

.47 

Frequency of gross activity 

.68 

.71 

.68 

Friendliness 

.79 

.66 

.48 

Gregariousness 

,68 

.69 

.54 

Intensity of emotional response 

.59 

.67 

,28 

Jealousy 

.55 

.57 

.70 

Kindness 

.61 

.52 

.58 

Leadership 

.71 

.83 

.86 

Obedience 

.68 

.67 

*85 

Originality 

.67 

.72 

,35 

Patience 

.72 

.73 

.69 

Physical apprehcnsivcncss 

.58 

.6+ 

.43 

PI nnf ul ness 

.58 

.93 

—.3+ 

Quarrelsomeness 

,76 

.68 

.SO 

Resistance 

.83 

.75 

.91 

Sense of humor 

,73 

.65 

.47 

Sensitiveness 

.64 

,48 

.23 

Social apprehensivencss 

.80 

.63 

.71 

Suggestibility 

.70 

.48 

.55 

Tenacity 

.58 

.65 

.27 

Vigor of activity 

.72 

.71 

.65 

Median 

.68 

.67 

.60 


nursery school, In interpreting Table 4 it should lie kept in mind 
that the Fels ratings represent the mean coefficients for three identical 
raters for four groups, the Antioch ratings those of two identical 
raters for two groups; the Chicago ratings represent two ratings by 
three pairs of raters, each pair rating on two different occasions. 
These in the second age groups in some eases contained the children 
previous!;' rated, 
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TABLE B 


Group 

Fels l ater 
A B 

c 

Chicago rater 
Group A-B C-D E-F 

Antioch rater 
Group A B 

I 

X 

X 

X 

I X 


I 

X X 

II 

X 

X 

X 

II 

X 

II 

X x 

III 

X 

X 

X 

III 

X 



IV 

X 

X 

X 

I' x 








II' 

X 







nr 

X 




The tabulation above (Table B) presents the situation in each 
school. In Table 4 are mean coefficients for each school, with its 
median. It is seen that the extent to which the Chicago teachers 
tended to agree was similar to that for tile Pels raters, while the 
student teachers at Antioch were slightly less reliable. But oil 
certain scales, the}' excelled the Chicago raters, notably cheerfulness J 
competitiveness , emotional control , jealousy, obedience, quarrelsome¬ 
ness, resistance. Reference to Tabic 3 shows that these scales are 
among the generally most reliable scales, and it is to be supposed 
that the Chicago teachers would improve by further use here. 
The student teachers, by the same token, excel the Pels teachers on 
five of these scales, together with two others: cruelty and leadership . 
But tile Fels coefficients here presented arc not the coefficients most 
representative of the reliability of the scales; they are the coeffi¬ 
cients secured from their first use in the Pels study. Subsequent 
experience with the scales improved the reliability for the scales 
generally. Such experience would presumably have a similar effect 
on reliability for the Chicago and Antioch groups. The fact of chief 
importance is that for sonic traits—those probably best defined, most 
objectively observed and evaluated in the nursery school situation— 
student raters are able to make fairly reliable ratings immediately. 
But for traits like tenacity, sensitiveness, sense of humor , playful¬ 
ness, physical apprehensivenesSj originality, intensity of emotional 
response, gregariousness, friendliness, emotional excitability, and 
curiosity, the student ratings are less reliable. 

These data dealing with the use of the scales in other nursery 
school situations indicate that the reliability of the scales approxi¬ 
mates that obtained in the Pels situation. Wc feel that the scales 
could be used with considerable accuracy in the usual nursery school, 
provided that the stated requirements of adequacy of observation, 
experience of rater, etc., were met. 




V. USE OF THE SCALES IN SITUATIONS OTHER 
THAN NURSERY SCHOOLS 

A. Witi-i Children of Six to Ten Years 

Wc have had opportunity to use the scales in situations other 
than the nursery school to but a limited degree. 

Eighteen of the scales were used for rating the behavior of zi group 
of 30 school children (Grades 1-4) on the basis of two weeks 1 
observation per child in a summer day camp. Reliabilities based 
on inter-rater correlations for the total group and corrected (Spear¬ 
man-Brown) for the mean of three ratings as compared with com¬ 
parable coefficients for the nursery school were as given in Table 6\ 


TABLE C 



Day camp 

Nursery school 

Aggressiveness 

.85 

.91 

Cheerfulness 

,66 

.88 

Conformity 

.74 

.66 

Emotional control 

,67 

.81 

Emotional excitability 

,65 

.79 

Frequency of gross activity 

.76 

.90 

Friendliness 

,77 

.86 

Gregaiiousncss 

.62 

.85 

Intensity' of emotional response 

.54 

.76 

Leadership 

,79 

.92 

Originality 

.69 

.68 

Patience 

.73 

.83 

PI nnf illness 

.76 

.89 

Sense of humor 

.76 

.90 

Social apprehensiveness 

.78 

.88 

Suggestibility 

.46 

.81 

Tenacity 

.69 

.76 

Vigor of activity 

.79 

.91 

Median 

.735 

.870 


Comparison of these columns shows that the scales used in the day 
camp with school children were considerably less reliable than when 
used in the nursery school. The coefficients are, on the average, .14 
lower. In one case the reliability is greater (conformity), in one 
about the same ( originality ). But only one scale, aggressivenessj 
had a reliability coefficient of .80 or better. Nine scales had coeffi¬ 
cients of .70 or better. 

This material suggests that although certain of the scales are 
fairly adaptable to short observation periods for school children, 
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they ai as a group, much less reliable than when used for longer 
periods (one month m move) in the nursery school. 

B. Use oi ? Certain Scales for Ratings in tiiHome 

Two raters, one of the autluns (M. K. Vmvell Simons, the nursery 
school observer), ami the home visitor, 7 mini eight ehihlten of nurs¬ 
ery school age on the basis of simultaneous observation of the child in 
hLs home, during a thicc-liour visit, The hist raler had never be¬ 
fore observed to any extent three of the children. The home visitor 
was well acquainted with each child because of previous home visits, 
but had never used these particular rating scales; she had, however, 
used scales of very similar design for rating parent behavior. Five 
scales were usod, yielding the following correlations (Table /)). 

TAULG D 


Scale 

Home 

Nursety school 

Cheerfulness 

.<>S 

.S3 

Friendliness 

.71 

.88 

Obedience 

.rtH 

M 

Resistance 

.77 

.91 

Socici l npp re hen stive nc vi 

.9+ 

,R9 


These coefficients, raised for the average of two raters, arc compared 
with those obtained on the basis of nursery school observation, 

This brief data suggests that ratings in the home, at least for 
some traits, may be as reliable as when made in the nursery school, 
Such ratings, however, would presume rather intimate familiarity 
with the child by the home visitor. 

C. Use of Certain Scales When Physical Measurements 

were Made 

Three raters used some of the scales in connection with the 
physical, anthropometric and X-ray cxEiminntions of groups of from 
S to 13 children, The children observed by one pair of raters were 
not the same children sis those rated when either of the observers 
paired up with the third rater* There is a wide age range, (ram 
months to 120 months* The following represent mean (/>) 
correlations (uncorrected for numbers of raters); comparable coeffi- 


’’Miss Mary Frances Human, who visits each home bi-ycarly to into 
parent behavior, 
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TABLE E 


Scale 

Physical examination 

Nursery school 

Curiosity 

AS 

.52 

Emotional control 

,61 

,67 

Emotional excitability 

.60 

.61 

Intensity of emotional response 

.60 

,59 

Obedience 

,52 

,68 . 

Physical apprehensiveness 

-.31 

.58 

Sense of humor 

.62 

.11 

Suggestibility 

.57 

70 

Vigor of activity 

.69 

.72 


cicnts for the nursery school situation are also presented (Tabic E)< 

On four of these scales—the three emotion variables, and vigor 
of activity —the coefficients are very comparable. On four scales— 
curiosity, obedience, sense of humor , and suggestibility —the nursery 
school ratings arc perhaps understandably more reliable. In the ease 
of physical apprehensiveness, the physical examination ratings arc 
quite unreliable. 

It should be mentioned that the raters in physical examination 
were not psychologists f they knew the children well, however, and 
were familiar with the general task of rating characteristics in 
children, 

These data regarding the utility of the scales in situations other 
than the nursery school are extremely meager, since they involve 
few cases in most instances. They serve to indicate, we feel, that 
at least some of the ratings may be made in the home, in physical 
examination and on older children with some degree of confidence. 
This presumes that the raters have adequate opportunity to observe, 
Whether the scales are as effective as would be scales designed more 
specifically for such non-nursery school situations is another question . 0 

‘Margaret Anderson, Katherine O'Biien Es&elcn, and Dorothy Snell Smith, 
M,D. 

°Recem preliminary analysis of a new group of scales for school children 
which were used in the day camp period in the summer of 194-0 indicates 
greater reliability Limn was obtained for some of Ihc Pels Behavior Scales 
here ilescribed, 




VI. VALIDITY OF THE SCALES 

What the scales measure is a question difficult to answer. Some 
investigators have considered that a rating scale is self-validating; 
to the extent that the rater's execution of the rating approximates 
the task implied by the definition or description of the trait, his 
evaluation is, by definition, valid. Such a viewpoint presumes, clearly, 
that the rater has an intelligent understanding of the trait as de¬ 
fined. It also demands certain relevancy of the cues and some 
accuracy in their placement. 

Another approach to validity can be made by correlating the scales 
with other measures, and with each other, since each scale is an 
independent measure. 

A. Intercorrelation of tiie Scales 

Table 5 presents Pearson intercorrelations involving 40 cases, for 
29 of the scales. (Patience was omitted, since, because it was the 
latest to be used, we had few cases rated on this scale.) Forty chil¬ 
dren were used in these intercorrelations. 

Except where noted, mean scores of three raters were used for 
all correlations with other variables. 

It will be seen that there are several high correlations. Besides 
certain single-coefficient clusters or doublets, such as the relations 
between intensify of emotional response and emotional excitability 
(.76), planfulness and tenacity (.76), cheerfulness and sense of 
humor (.79), cruelty and quarrelsomeness (.88), suggestibility and 
jealousy (—.74), there ate three clusters of more or less prominence: 
one involves the scales of vigor and frequency of activity, and fear¬ 
lessness, or the reverse of physical apprehensiveness . Apparently the 
vigorous, active child is considered less apprehensive. In the light 
of tile age level and nursery school situation, it is likely that the 
tangible criterion of fear is an inhibition of activity. This interrela¬ 
tionship suggests a situation which probably obtains throughout the 
correlational matrix. The apprehensivencss variable deals with mo¬ 
tivation, possibly, which to some extent underlies or is expressed 
by the overt activity. 

A second large cluster involves aggressiveness, gregariousness, 
leadership, competitiveness, and the reverse of social apprehensivenessi 
poise or boldness. Correlated with these scales of social participation 
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Pearson Coefficients of Jnjerlqrrelatioks between 29 Rating Scales 
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iue both friendliness and quarrelsomeness, though these are between 
themselves unrelated, 

A third cluster involves suggestibility, rWm/rVjire, conformity, emo¬ 
tional control, and the reverse of resistance and cruelty* 

Multiple factor analysis (Tlmrslone), applied to this inaLrix of 
in tercorrelations, yielded the pattern shown in Table 6, after rota¬ 
tion of three axesv 


TADLK 6 

Factor Loadijjus After HoranON am> Cummukauiiks ior Twenty-Nine 

S CAM'S 


Seale 

No. 

l 

// 

III 

0 a 

A flection auncas 

1 




.07 

Aggressiveness 

2 

.04 

.00 


.82 

Cheerfulness 

3 

.35 

—.26 

.70 

.09 

Competitiveness 

4 

.so 

.31 


.71 

Conformity (non) 

5 


.74 

—.32 

.69 

Cm city 

6 

.23 

.81 


.71 

Curiosity 

1 

,23 

.29 

.57 

,46 

Emotional contiol (non) 

S 


.79 


.70 

Emotional excitability 

') 


.R3 


.71 

Fancifulnesa 

in 

.02 



.43 

Frequency of gross activity 

n 

.08 

,SZ 


.77 

Friendliness 

12 

.71 


,47 

.74 

Grcgaiiousnesg 

n 

.70 

.30 

.29 

.70 

Intensity of emotional response 

14 


.71 


.56 

Jealousy 

15 


.09 

.55 

.79 

Kindness 

1C, 

.52 

—.61 


.69 

Leadership 

17 

.88 



.84 

Obedience (non) 

IS 


.S5 


.74 

Originality 

19 

.72 



.57 

Physical nppreheusiveness (non) 

21 

.27 

.37 

.02 

.59 

Planfulness 

22 

.71 

—>2S 


,58 

Quarrelsomeness 

23 

.25 

.39 


.85 

Resistance 

2+ 


.86 


.80 

Sense of humor 

25 

.44 


.66 

.63 

Sensitiveness 

26 

>54 


—.47 

.51 

Social apprehensive ness (mm) 

27 

.35 

.37 

-72 

.78 

Suggestibility (non) 

28 


.73 

.44 

,75 

Tenacity 

29 

.-10 

—.42 


,33 

Yigor of activity 

30 

.00 

.53 


,76 

Inspection of these factor loadings 

suggests 

that 

Factor l 

1ms to 

do with desirability of behavior. 

* in 

that desirable 

behavior 

at the 
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nursery school level is mature behavior. The pattern of coefficients 
is quite similar to that for the correlation of the scales with chrono¬ 
logical age (Table 7). But the pattern is also similar to that for 

TABLE 7 

Correlations of Twenty-Nine Scales with Chronological Age, Bingt IQ , 
Merrill-Palmer a Score, Vineland Social Quotient, 
and Joel Behavior Quotient 





Merrill- 

Vineland 

Joel 

Scale 

Chron. 

Binet 

Palmer 

Social 

beliav. 

Age 

IQ 

a score 

quotient quotient 

Affcctiona.tenc&s 

—.16 

.00 

,06 

-28 

.23 

Aggressiveness 

,25 

.18 

,02 

.21 

.49 

Cheerfulness 

.07 

.11 

.07 

.09 

.32 

Competitiveness 

.61 

.36 

.27 

,12 

.58 

Conformity 

-22 

.00 

.34 

—.27 

.28 

Cruelty 

.00 

—.os 

—.08 

,06 

.08 

Curiosity 

.10 

.08 

—.29 

JS 

.26 

Emotional control 

-14 

.10 

>24 

—,23 

-11 

Emotional excitability 

—.12 

—.02 

—.21 

.23 

.17 

Fancif illness 

.51 

.50 

.53 

.15 

.49 

Frequency of giosa activity 


mm 


.33 

.31 

Friendliness 


WSm 


.18 

>51 

Grcgnriousness 


mmvwk 


.04 

.48 

Intensity of emotional response 




.22 

-17 

Jealousy 




.08 

.26 

Kindness 

.41 

.10 

.05 

—,04 

>30 

Leadership 

.62 

.41 

.34 

.20 

.63 

Obedience 

—.Oj 

—.01 

—.07 

—.28 

—-08 

Originality 

-33 

■22 

.02 

-07 

.31 

Patience 

.14* 

X 

X 

—.29 

X 

Physical apprehensiveness 

.09 

—.04 

.00 

—.30 

—.27 

Plnnfulness 

.55 

.26 

.38 

—.07 

.41 

Quarrelsomeness 

.09 

—.07 

—.11 

.15 

.11 

Resistance 

.26 

.11 

.05 

.31 

.05 

Sense of humor 

.34 

.14 

—.02 

.18 

,24 

Sensitiveness 

.44 

.15 

.24 

.07 

.31 

Social appmhcnsivenesg 

—.13 

—.11 

,19 

—.23 

—.24 

Suggestibility 

.09 

—.11 

—.21 

—.16 

*—.05 

Tenacity 

.30 

.20 

.IS 

.03 

.19 

Vigor of activity 

, .18 

—.17 

—.08 

,35 

,27 

No. of cases 

<53-35) 

37 

26 

40 

32 


\ *N = 16, 

\ 

-the correlation of the scales with the Joel scale (Table 7), where 
\e;e was partidllcd out by using the Behavior Quotient. A name 
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fur tI k*s factor might be "desirability of behavior,” or “maturity of 
behavior." 1 It is similar, wu feel, to the “desirability” factor indi¬ 
cated for the Merrill-Palmer Personality Rating Scales by one of 
us (9), and to a desirability factor suggested by Van Alstync (11) 
for ratings of young elementary school children. A study by Wil¬ 
liams (12) suggested a factor of “apprimch-witluhawul” for ratings 
on nursery school cliildren, which factor seemed to us to be in- 
terpretable also as “sociability,” perhaps, and thus somewhat similar 
to desirability and maturity. 

Factor II fn Table 6 seems to be one of independence or non¬ 
conformity, or even antagonism. It is in most saturation in quarrel- 
sameness, resistance, disobedience, r m o fiu mil excitability, cruelty, lack 
of emotional control, non-con form tty, etc. Its pattern is similar to 
that for the Vineland Social Maturity Scale (Table 7), which con¬ 
ceivably is a measure of social independence. We feel that Williams 1 
ascendance-submission factor, the factor of ascendance for the Mcr- 
rill-Pfilmei Personality Scales, and Van Alstync’s factor of social 
independence are similar in concept. 

Since desirability in the case of Factor 1 and undesirability in the 
case of Factor tl are rather apparent, it is probably important to 
consider the operation of halo effect. Whether halo effect would 
and docs operate as a factor, or whether it could operate sis two or 
move factors is difficult to state. It is also important to consider 
tliaL halo may be an expression from the rater of a valid psychological 
concept identified at least al the nursery school level with maturity 
of behavior. Since maturity of behavior in the opinion of the 
nursery school rater is quite possibly to some extent increased socia¬ 
bility, we might expect a complex of desirability, sociability and halo 
to emerge as a factor, If this were the case, Factor I would be the 
most intclligihlc expression of it. 

Factor III is of greatest amount in lack of social apprehensiveness 
("p°i sc ”)! cheerfulness, sense of humor. Lack of physical appre¬ 
hensiveness, etc. It might be called a mood factor, or an 
extroverted factor, with sensitiveness and independence at the negr 
tivc end. It may be similar to the “surgcncy" factor describe 
by Cattell and Molteno (1), Jealousy is fairly saturated positive 
—more so, in fact, than is gregariousttess* 

We are not sure either that the third factor extracted is a rr 
one, or that three factors art: necessarily all that arc signi/icfi 
With the sigma of the original correlation coefficients at ih,16, JC 
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sigma of the residuals went from, zh.26 to -+-_A\ to ±.07. ELota turns 
involving a fourth factor seemed to help but little, however, in 
rendering the factor matrix move intelligible. The safest conclu¬ 
sion would he that we have evidence of two factors, relating to 
desirability and good adjustment on the one hand, and to antagonis¬ 
tic behavior on the other. A third factor possibly emerged as a mood 
or extroversion-introversion factor. 

Obviously, the scales as a group overlap greatly. In terms of h- t 
or tile proportion of the variance of the scale which is shared by 
the first three factors, it is seen that for four variables 80 per cent 
or moic of the variance is shared with other scales; for only four 
scales is less than 50 per cent shared. These four most unique scales 
are affectionaieness (S%), tenacity (33%), fundfulness (43%), 
and curiosity (46%). 

These data indicate that the scales represent measures from differ¬ 
ent angles of the same things. But they indicate something of the 
validity of single scales (to the extent that they do overlap) if only 
because the nature of each scale is defined in terms of those cor¬ 
related with it. The coefficient of .89 for frequency and viqor of 
activity indicates that the traits are not independent—hut this is some 
assurance that we are rating what is common to both definitions: 
physical activity. And the high negative correlation of these traits 
with physical apprehcnsivcncss suggests that the latter trait is evalu¬ 
ated in terms of lack of participation, while the activity traits are 
evaluated partly in. terms of non-hesitancy to participate. 

Suggestibility and obedience and (non) resistance and conformity, 
and possibly emotional control would be expected to correlate if they 
arc valid and reliably measured: thej r do. Cruelty tends to correlate 
with these negatively, suggesting that part, at least, of what we 
define as cruelty has to do with the degree of noil-conformity of the 
child’s behavior, or that perhaps the cruel child is obviously non¬ 
conformed. But cruelty as judged is practically identical with 
quarrelsomeness —also a noil-conformist trail. 

In order to determine to some extent the overlapping of the scales 
with external criteria of mental status, social maturity, and with 
maturity itself, Pearson coefficients were calculated for each scale 
and the following: chronological age, Stanford-Binct IQ, Merrill- 
Palmcr sigma score, Vineland Social Maturity Quotients, and Joel 
Behavior Maturity Quotients. These coefficients arc presented in 
Table 7. Chionological age was calculated at the mid-point of the 
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child's period in nursery school. Tlie mental tests suul the Vineland 
data were obtained at the birthday or hnif-birlhdny nearest to the 
child's nursery school period. (In some eases these scores were 
interpolated.) Of these five external variables, only the Joel Quo¬ 
tient was rated by the same raters and at the same time as the ratings 
on the 30 Pels Behavior Scales. The Joel Quotients arc the result 
of pooled judgments of the raters. 

Regarding the correlations of the scales with chronological age, it 
should be pointed out that there was a range in age for the population 
from 25 to 75 months, with mean and sigma for 37 cases nt 44±13 
mouths, The traits which are related to age are traits associated with 
mature social behavior or with mature intellectual behavior and 
arc heavily saturated with Factor I (Table 6). Except for jealousy 
(the chief component of which may be social awareness), there ap¬ 
pears to be no relation between maturity (GA) and those traits 
we have considered to be emotional. 

The mean Stanford-Bmet IQ for the group used in correlation 
with the scales was 119, with a signia of 15 points, Forms L or M 
of the 1937 Revision were used. Although coefficients of correla¬ 
tion between the mental tests and the behavior scales are not high, 
there is a sensible pattern to them, Coefficients above .25 were as 
follows (Table F), 

TABLE F 



S-B 

Ai-r 

Fanciful ness 

.SO 

,53 

Leadership 

M 

.34- 

Planfidncas 

.26 

,38 

Competitiveness 

,36 

.27 

Conformity 

( -00) 

.34- 

(Non) curiosity 

(—.08) 

.29 


A pattern of mental maturity clearly emerges. Leadership and 
competitiveness imply intelligent behavior, and fancifulness and plan- 
fulness suggest to some extent a creative quality. 

The group used for the correlations of the scales with the Mcrrill- 
Palmer Seale was smaller and 10 months younger than' the group 
which received the Stanford-Binet. It is seen that those scales 
with which the Stanford-Binet tends to be related also cor rebate to 
some extent with the Merrill-Palmer Seale. But the Merrill- 
Palmer has a strange, though low, negative correlation with curiosity, 
and a positive correlation with conformity. Are these coefficients 
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large enough to suggest any real difference between demands made 
upon the child by the two mental tests? Two traits which we had 
considered somewhat intellectual in character —originality and ten¬ 
acity —correlate with the Stanford-Hinet IQ .22 and .20, with the 
MerrilhP aimer .02 and .15. 

On the whole, there is little relation between the 30 behavior 
scales and intelligence as measured during the nursery school period 
by the new Stanford-Binct and by the Mcrrill-Palmer scale. 

Tile Vineland correlations were done on the 1939-40 group of 
children, while practically all others were done largely with the 
1938-39 group. Correlations above .22 give a very interesting pat¬ 
tern (Table (?). Here is an intelligible picture of independence, 

TABLE G 


.Vigor of activity .35 

Frequency of activity .33 

Resistance .31 

(Non) physical apprehensiveiiess .30 

(Non) patience .29 

(Non) obedience .28 

Affectionatencss .28 

(Non) conformity .27 

Emotional excitability .23 

Emotional (non) control .23 

(Non) social apprehenaiveness ,23 

Intensity of emotional response .22 


action and reactivity, decreased inhibition, a picture of a child whom 
Doll (5) would probably agree is socially mature, Doll proposes, 
in measuring social maturity, “to measure the extent to which the 
person progressively dominates his environment and creates, demands, 
or justifies his own freedom of action as age increases.” Aggressive¬ 
ness correlates .21, leadership .20, but gregariousness correlates .04, 
kindness —.04, cruelty .06, Sociahilityj generally, is not a part of 
the picture here developed. This pattern is similar to the con¬ 
figuration of scales correlated with Factor II, in Table 6. 

The Joel as used here was the short form, described by one of 
us earlier (8). It is constructed so that the child old for his age 
in certain characteristics—toilet training, removing wraps, washing, 
perseveration in play, social level of play, sportsmanship, dependence 
and leadership—receives a high total score and behavior age, and 
correspondingly, a high behavior quotient. Although the quotient 
was used for these correlations, it would he expected that mature 
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nursery school hehavior as determined by cluouolngienl age cor¬ 
relation would correlate with the scale. The pattern of coefficients 
above .25 for the Joel is as follows (Tabic II ): 

TAlil.t; 11 


Leadership 

Ml 

Conipciiiivcncss 

.58 

Fiiemllmess 

.Si 

ABErewivenra 

A9 

Fnncifulnesn 

.49 

G reg avion snehs 

.48 

Pi artfulness 

.41 

Cheerfulness 

,32 

FieqiiBncy of activity 

.31 

Originality 

.31 

Sensitiveness 

.3! 

Kiiulnea* 

,30 

CimformUy 


Vigor of activity 

,27 

(Non) physical A|»prohcn*.ivii\ess 

,27 

Jealousy 

.26 

Curiosity 

,26 


This pattern is strikingly like that of Factor I in Table 6 and like the 
pattern of correlation with CA in Table 7. We have suggested that 
Factor I is very possibly one of halo effect. Since the teachers rated 
the Joel as well as the trails of the behavior scales, it is logical to 
suppose that the picture above is at least in part one of desirability 
of behavior. The "desirability” of the behavior pattern makes 
it no less real, however. We can conclude that the Joel measures 
a constellation of traits very close to that provided by maturity itself 
(at this age level), and that the scales forming this constellation 
hang together to give a picture of desirable social behavior very real 
to the nursery school teacher. 




VII. SUMMARY 


We have described in this report the development of 30 scales 
for use in the measurement of behavior at the nursery school level. 
Study of agreement between raters who used the scales indicated that 
they possessed greater reliability than is usually the case with rating 
scales. Although most reliable in the nursery school situation, there 
were indications of reliability at least of certain scales in other situa¬ 
tions and for older children. 

Because thc 3 r intercorrelate highly, at least in some aspects, they 
appear to measure certain common areas. Three of these seem to be 
desirability of maturity of behavior, antagonism or aggression, and 
possibly an area of mood, or of introversion-extroversion. 

The scales have little relationship singly to certain measures of 
mental and social maturity. Patterns of relationship to these scales 
were highly intelligible, however, and suggest real validity in the 
use of the scales as a group. 
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I. INTRODUCTION 


Measurement of vocabulary has long interested psychologists be¬ 
cause in addition to its own importance it is closely related to other 
psychological abilities. The role of vocabulary measurements has 
been particularly important in the measurement of general intel¬ 
lectual ability, Terman (7) found that the vocabulary list of the 
Stanford Binet correlated more highly with the results of the total 
test than did any three other items combined. Moreover, a list of 
the vocabulary tests available would be to a large extent a list of 
intelligence tests of which the vocabulary test is a part. We have 
also assumed that vocabulary bears a close relationship to the reading 
skills and Seashore, Stockfoid, and Swartz in a study on college 
students (S) have shown that although size of vocabulary shows no 
correlation with speed of reading, the number of words a person 
knows docs correlate highly with reading comprehension. 

Measurement of the size of vocabulary is not new; many estimates 
for different age levels have been made. However, there has been 
wide disagreement among these studies. The work of previous in¬ 
vestigators has been summarized by Seashore and Eckcrson (4) in a 
tabic of the size of the vocabulary from first grade through college 
and adult years. Some work has also been done on the pre-school 
level. Smith (6) constructed a vocabulary test from a sampling of 
Thorndike’s list of 10,000 most frequently used words and from 
recorded vocabularies of children. She tested children between the 
ages of eight months and six years, using pictures and questions to 
elicit the use of the word itself by the child or a definition of the 
word. She found a range in vocabulary size from no words for the 
eight months old child to 2,562 words in the vocabulary of the 
average six-year-old, the children showing an average gain of 572 
words a year, 

McCarthy (3) recorded a sampling of 50 consecutive responses 
for children from 18 to 54 months of age. She found the total 
number of words used at 18 months was 20, which number increased 
to 230 at 54 months of age. 

Smith’s work is to be criticized upon the basis of the inadequacy 
of her testing sample, which by the nature of the test imposes an 
upper limit to the possible scores, Also, the criteria of knowledge 
which she used were too inflexible to measure the child's knowledge 
of the words presented. 
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McCarthy was interested chiefly ill the nature <if the words and 
sentences used by the child ratlin' limn the extent of vocabulary 
and actually measured only u partial use voralmluiy. Thus her 
results are not to be taken as a measure of ibr combine extent of 
the child's vocabulary. 

Among the principal factors which have brought about major 
variations in the estimated size of vocabulary arc, first, the con¬ 
tinual growth of the English language; second, the definition of the 
unit of measurement, a word; thiid, the criteria of knowledge em¬ 
ployed; fourth, ami by far the. most important, the basis for sampling, 
c.g,, the size of the dictionary or the nature of the use situation 
from which thq sampling for die test has been taken, Consequently, 
estimates of the size of vocabulary made on the basis of counts of 
words employed in some writer’s works or counts of words used in 
conversations are inadequate ns estimates of total vocabulary. Like¬ 
wise a vocabulary test which is based on loo small a sampling of 
words in the English language is inadequate. A lest which is based 
on a pocket-dictionary automatically limits its sampling to only a 
portion of the total number of words available, Seashore and Ecker- 
son’s table (4) shows clearly that the larger the dictionary used as 
a basis for a sampling, the larger the estimated vocabulary will be. 
Hence we can surmise that past estimates of the size of vocabulary, 
based on dictionaries smaller than the unabridged volumes now in use, 
have been too small, Seashore and Eckcrsnn (4), in fact, have shown 
that the number of words which the average university student knows 
is much greater than previous studies have indicated, averaging 
about 156,000 words for undergraduate students, 

In the light of the variety of methods used and the results ob¬ 
tained it is well to consider the major variables of the measurement 
of vocabulary. 



II. MAJOR VARIABLES 

A. Definition of a Word as a Unit of Measurement 

First, we need to define the unit with which we work, the word. 
We shall define a word as, u a dictionary item," as Seashore and 
Eckerson (4) have defined it in the construction of their vocabulary 
test, They make the distinction between “basic" and "derived" 
terms. Basic words are those which in the dictionary arc printed 
in heavy type as separate entries along the margin. Derived terms 
are compound terms or words formed from the basic word, "usually 
listed in medium type and indented under the basic term” (4), For 
example, “loyal 11 is a basic word, " hyalize ” and "Loyal Legion' 1 arc 
derived terms. Neither additional meanings for a word nor variant 
spellings are counted as separate words, but the same stem used in 
different parts of speech, when listed separately, and compound teims 
arc counted as separate words under such a definition, The dictionary 
seems to follow the practice of listing separately different forms of the 
same word when in that par/ of speech it has a meaning not clearly 
indicated by the ending added to the word, c.g., "fixing" in the mean¬ 
ing of a dye chemical is listed separately from the verb “fix!* 

On the other hand, Thorndike (8) would classify as variations 
of the main word all words which arc: 

<r) plurals, s or cluinginR j 1 tci ics 

b) Advcibs, ly 

r) comparatives and superlatives, er and rsi 

d) verb forms, j, tf, erf, ing 

c) past paiticiplca adding a 

j) adjectives, adding n to proper nouns 

This definition of Thorndike's gives fewer "words” in the language 
than Seashore and Eckcrson’s definition, but many move, perhaps 50, 
types of variations could also have been included which would de¬ 
crease the number of separate words still more. 

Table 1 shows a comparison of the number of words on sample 
pages of Funk and Wagnalls New Standard Dictionary (un¬ 
abridged) as counted according to Thorndike's definition and as 
classified by Seashore and Eckerson (4). The average number of 
"words” as counted according to Thorndike’s definition is 77 while 
the number of words as counted accouling to Seashore and Ecker- 
son’s definition of a basic word is 60. Thus, a statement of the 
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TABLE 1 

Comparison of the Number or Words in I'unk and AVaunaixs A’« iv Stau - 
dat'd Dictionary Accord i no to DEUStnoNi uv Thorndike a no 
H v Seashore and Eckkhson 


Vol, 1 

Pnge 

number 

Thorndike 
Units 
Number 
of words 

Seashore ami Eckcrson Units 
“JJnsm" 

Marginal “Derivatives" 
words in Other parts Compound 

heavy type of speech words 

101 

77 

70 

17 

33 

201 

39 

34 

11 

112 

301 

52 

53 

6 

95 

4D1 

86 

40 

27 

91 

501 

59 

62 

11 

36 

fiOl 

45 

55 

D 

97 

701 

44 

3S 

36 

32 

801 

83 

40 

22 

50 

901 

54 

49 

19 

67 

1001 

134 

89 

45 

19 

1101 

152 

107 

15 

28 

1201 

116 

53 

39 

27 

1301 

146 

47 

43 

58 

HOI 

49 

67 

6 

16 

Totals 

1141 

807 

286 

751 

Ave. Vol. I 

8L4 

577 

20,4 

53.<5 

Ave, Vol. II 

73*5 

62.9 



Ave. I + II 

77.4 

60J 



x 27 57 pages 

213,392 

166,247 

56,243 

147,775 

in diction nry 






size of vocabulary in terms of basic words appears to be a conserva¬ 
tive estimate. On the basis of this sampling of the dictionary it 
would seem that vocabulary in terms of Thorndike’s units is about 
25 per cent larger than the basic vocabulary measured by Seashore 
and Eckcrson, and about 42 per cent smaller than their total vocabu¬ 
lary. In other words, basic vocabulary scores from the Seashore- 
Eckerson test may be converted approximately into Thorndikcan 
units by multiplying them by 1,28. 

B. Criteria or? Knowledge 

Criteria of knowledge which may be applied to vocabulary arc: 
(fl) recognition of the commonest meaning of a word, (b) definition 
in the subject's own wolds, (c) use of the word in a sentence or 
citing an illustration, 
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C. Relative vs. Absolute Size of Vocabulary 

We may make a distinction between size of vocabulary as re¬ 
ported in absolute and in relative terms. By “absolute” we mean the 
total number of words in one's vocabulary as estimated from a repre¬ 
sentative sampling of all the words in a dictionary. By relative’ 1 
we indicate the size of one's vocabulary in relation to the vocabularies 
of some group of persons. The absolute vocabulary may not be 
known for a single person in the standard group, blit the size of 
vocabularies arc known in relation to each other. In indicating the 
size of a person's vocabulary by this second method \ye often make 
use of such approximations ns quintiles, deciles, and ccntflcs which 
have been derived from the standard group. 

It is possible to measure size of vocabulary in terms of how many 
words an individual knows on an arbitrarily selected list in com¬ 
parison with the number of such words that other individuals know. 
Gansl (1) preferred to use such a relative score rather than to try 
to measure the absolute size of vocabulary in thousands of words, 
since so many different results had been obtained in absolute measure¬ 
ments prior to the publication of Seashore and Eckcrson's analysis 
of the factors involved in such measurements. She was interested 
in the growth of vocabulary through elementary school and a rela¬ 
tive score served her purposes fairly well, although short samplings 
from limited sources may impose an artificial upper limit in scores. 

Secondly, we may get an absolute score, an estimate of the 
actual number of words in the vocabulary- For this purpose the 
test used must not only be reliable, but must be made from a large 
enough sampling of the words in the English language to give the 
best person tested a chance to show all he knows. 

There is need for having some idea of absolute size of vocabulary 
at the elementary and high school levels. Knowing the number of 
words which an individual can use correctly gives some idea of the 
breadth of his information and of bis intellectual tools. 

Since children's books for the lower grades especially are being 
built around carefully controlled reading vocabularies and introduce 
Only a limited number of words per book, it will be significant to 
knejw how many words the beginning pupil may be expected to know 
and how many words he normally will add to his store in a year's 
time. T n be sure, this limiting of the number of words introduced 
to the chile? as he is beginning to learn to read is a good teaching 
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device from the point of view of mastering a technique, There is 
a great discrepancy at the first grade level between the number of 
words which die child can read and the total number lie can recog¬ 
nize ivhen spoken. There probably arc several different vocabularies 
such as reading and pronouncing, or reading and comprehending, as 
well as general comprehension vocabulary. In later grades, even 
when reading vocabulary lias increased spelling vocabulary is still 
rather limited. 

It is a. problem for future research as to when and bow these dis¬ 
crepancies disappear, for Seashore and Eckcrson (4) have shown 
that at the university level there is little difference in the size of 
vocabularies as measured by any of the three criteria of knowledge. 
Individuals were able to use and illustrate about 92 per cent of all 
the words they could recognize. 

We arc interested not only in the nature of the growth of the 
size of vocabulary through the school years, but also in an estimation 
of the actual number of words which children of those ages can use, 
An absolute measurement in terms of the total number of words 
known can also be translated into relative terms such as centtles, 
deciles, and quartiles, 

The test used in this study was the English Recognition Vocabu¬ 
lary Text 1 by Seashore and Eckerson (4). It has several advantages 
for our purpose of securing absolute scores. First, it was constructed 
from a sampling of Funk and Wagnalls' New Standard Dictionary 
of the English Language, two volume edition of 1937, one of the 
largest available at that lime. Second, the items in the main part of 
the test are presented in a multiple-choice form which meets the cri¬ 
terion of knowledge as recognition of the commonest meaning of the 
words. Third, words in the test arc arranged in order of diffi¬ 
culty which allows for testing on only the first part of the test with 
the younger children. The scoring formula of the test permits an 
estimate of vocabulary size from whatever number of words an indi¬ 
vidual has attempted to define. 

Published by die authors, Evanston, Illinois, 



III. PURPOSE AND PROCEDURE 
A. Purpose 

1. 'Io determine the criteria of knowledge and the procedures 
necessary for measuring the absolute size of vocabulary among sub¬ 
jects below college level and particularly at the lower ages. 

2. To employ these procedures in determining the individual 
differences in size of vocabulary over the range from first to twelfth 
grades inclusive. 

3. To determine the central tendencies and variabilities of these 
measurements for a description of the growth of vocabulary during 
this period. 

4. To provide tentative norms in tile absolute size of vocabulary 
for this range of age and grade levels, 

13. Procedure 

The Enr/lish Recognition V oca bill (try 'Test by Seashore and Ecker- 
son (4) was given to pupils from first grade through high school 
in two schools 2 and through; the first eight grades in a third schools 

There are three parts to this test. The first part consists of 173 
multiple choice items made up of basic general terms, arranged in 
approximate order of difficulty. The second part contains 158 words 
which arc cither proper nouns or rare words. These words arc com¬ 
pactly printed in four columns and from this number the student 
is expected to choose those few words which he knows and to write 
definitions for them. The third part has 46 “derived terms/* that is^ 
variations in parts of speech as well as compound and technical 
terms, also arranged in order of difficulty. For part three as well as 
in part two the subject must write out the meaning of the words. 
Since relatively few words arc ordinalily known in parts two and 
three of the test, this written portion of the test is rather brief. 

For adults the test may be used as either n speed test or a power 
test. For woik with children and especially in investigating the 
absolute size of vocabulary, it is necessary to use the test without 
time limits, as a power test. 

“New Concord-Union Rural School, New Concord, Ohio, tested Dec, 10, 
1939, lo Jan. 5, 1940, and Northbrook Public Schools, Northbrook, Illinois, 
tested Feb. 5, 1940, to March 5, 1940. 

’Cleveland Public School, Niles Center, Illinois, tested March 6, 1940, to 
April 3, 1940. 
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In order to measure absolute size of vocabulary the method of 
testing must be adapted to the purpose at hand which is to ascertain 
for how many of the words in the test-sumfiling the child knows 
some correct meaning. It would be relatively easy to adopt one cri¬ 
terion of knowledge and to measure the children’s performance upon 
the vocabulary test in accordance with that criterion and thus 
secure rankings in vocabulary ability. However, in measuring ab¬ 
solute size of vocabulary wc do not want mere rankings; \vc desire 
an adaptable measuring method which will allow the child to show 
what he knows about the words in the test. This means the elim¬ 
inating ns far as possible of the influence of such factors as the child’s 
ability to read and to spell, because we arc interested only in measur¬ 
ing the number of words for which the child has some effective 
knowledge and not in his expression of that meaning. 

Preliminary testing indicated that a combination of several cri¬ 
teria of knowledge would bcit accomplish this purpose, especially 
in testing at the lower elementary levels. In fact, there is an in¬ 
creasing stringency of the criteria of knowledge of a word with 
increase in the chronological age of the subject. This difference in 
criteria at the two age levels cannot be equated or legitimately ruled 
out except through individual testing throughout the grade range, 
because children simply do improve in both the quality and the quan¬ 
tity of words known. It was our purpose to discover those methods 
of testing at the different grade levels which would give the most 
accurate picture of the growth of vocabulary. 

Preliminary tryouts showed that there were three main adminis¬ 
trative groups into which the subjects fell: ( a ) Early elementary, 
grades one, two, and three; requiring individual, oral testing. 
(£) Middle elementary, grades four, five, and six; requiring aid in 
reading, (c) Late elementary and high school; requiring only open¬ 
ing directions and occasional supervision and aid in reading. How¬ 
ever, the change from one method to another in testing different 
grade levels is gradual and adaptations for exceptional individuals 
must be made at all levels, 

In late elementary and high schools the test was administered to 
groups of from 25 to 40 students. The examiner always introduced 
the work by telling the students that the test was part of a study 
which was for the purpose of finding out how many words high 
school and grade school people knew. They were assured that the 
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results of the test would have no bearing on their school grades. The 
high school testing was done mainly through English classes, They 
were told the test was one which could be used from first grade 
through college; that, accordingly, it began with easy words and 
gradually became harder. They were cautioned against carelessness 
on the easy words and encouraged to guess on any words which 
seemed at all familiar. 

After the students had filled in the data on the front of the test, 
they were asked to open the booklets ; were shown the example at 
the top of the page; and permitted to start work, The examiner 
encouraged them to attempt all words they knew, by saying, "It is 
a good idea to guess . If you don't know a ivord at all, leave it out, 
but if you can make a good guess, be sure to try the ivord," The ex¬ 
aminer also offered to define any of the words used in the multiple 
choice responses and to pronounce any of the words. The students 
were told, " If you don't knozv what one of these words in light type 
meansj ask and I will tell you . If j'o/f want any ivord / \ronouuced, 
ask and I will pronounce any of the ivords for you" 

The examiner then made it a point to move among the scats and 
to make sure that each student was following directions as to the 
placing of the numbers. This also afforded the students an oppor¬ 
tunity to ask any questions they might have. 

When the first several pupils had completed part one, the exam¬ 
iner asked for the attention of all of the group. The words on 
part three were pointed out, their nature explained, and directions 
for writing out the definitions given. The examiner said, “The 
ivords hi part three are compound and technical words. You are to 
write out what they mean , Be sure to write a full explanation or 
description ; tell enough so someone else could tell just what you 
mean . For example, number one is r for mercy's sake\ Jusi explain 
what you mean when you say > r for mercy's sake'. JJ 7 rite the mean¬ 
ings for as many of the words as you can." 

A little later the group as a whole was shown part two and given 
these instructions: “Part two has words which are rare or which 
are the names of places and people . You are to zvritc out what the 
words mean for as many words as you can. Since there are so many 
ivords you might notice particularly these words. Check the ones you 
know and then ivrite out the meanings token you are ready" (Here 
tile examiner read the number and pronounced the word for 27 of 
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the words,) n Yon may write out any other wonts you know, too. 
Finish part one and part three, and then do pari two” 

The test was administered in classes which had 50 to 45 minute 
periods. Those students who did not finish in one period were [liven 
an opportunity to complete their papers at the next meeting of the 
class. 

The first part of the test was scored on the basis of the number 
of words which the pupil attempted to define. From the number 
attempted was subtracted the emirs collected for guessing and the 
resulting score was multiplied by a constant which gave the number 
of basic words known. Scores on parts two and three were the num¬ 
ber of words correctly defined multiplied by constants. In scoring 
parts two and three credit was given only for definitions which 
indicated the meaning of a compound term as ri whole and nut 
definitions of the separate parts. Half-credits were used liberally. 
The sum of these three scores represented the total vocabulary.' 1 

In the middle elementary grades, four, five, and six, the children 
were given the same introductory remarks as those used for the high 
school, In addition the examiner said, "... IFe mill work together. 
1 will read the words for you. Now the first word ia dark type is 
'adhesive/ If adhesive is r slippery' put a I in front of it. If adhesive 
is 'rough 3 , put a 2 in front of adhesive. If adhesive is r fatty put a 3 
in the parenthesis . Or if adhesive is 'sticky* put a -/ in front of ad¬ 
hesive. Now don't say anythin# about the words; just mark it/' Aftei 
making sure that cadi child was marking this word correctly, the 
examiner continued. "The second word is 'quick/ Does quick mean 
the same thing as 'dead’? Does quick mean ‘fast’? Does quick mean 
‘good*? Or docs quick mean r slozv'f Put the number of the word 
that means the same thing as quick in front of quick/ 1 Then with 
less elaborate questions, the examiner continued to read each test 
word, repeating the word to be sure each pupil heard correctly and 
then read, in order, the four possible answers, avoiding cues from 
the voice. Whenever the children requested them, definitions for the 
choice words were given. 

Standard definitions had been written out before the work of 
testing began, so that the examiner furnished the same answers when¬ 
ever requested for a definition, On certain items, the examiner 

A Movc detailed scoring directions are printed on the test blank and arc 
discussed by Seashore anil Eckerson (4), 
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did not wait /or the children to request definitions, but incorporated 
them into her original question, as: “Number 14, takedown* What 
do we mean by takedown? Does takedown mean reputation, that 
is what people say about yon? Or does takedown mean loweriny? 
Is takedown, celebration? Is takedown, honorsf J 

The range in difficulty of the words in this test is so {great thru 
tile last page contains words which are almost all too difficult for 
pupils of the fourth, fifth, and sixth grades. In addition, since the 
alternative responses for the more difficult items were so chosen as 
to test a college student’s ability to distinguish the coircct meaning 
from those which were fallaciously similar in sound, spelling, etc., 
younger students may obtain somewhat less than chance scores on 
this portion of the test when items on the last pages arc marked 
blindly. This is an instance of a further qualitative difference in 
the nature of vocabulary knowledge at different ages. 

Consequently it is wise to suggest to the children that they leave 
out any words on pages three, four, and five which they have never 
seen nor heard before, In general, fourth and fifth graders should 
attempt at least 100 words; sixth, seventh, and eighth graders at 
least 110 words. The specific words which the examiner should urge 
the children to attempt are listed in the manual for upper elementary 
grades. 5 

There will be children who will mark all the items in the test 
regardless of instructions. Any child who wants to should be allowed 
to mark the items in order to avoid penalizing the best students. 
However, in the scoring only the designated 100 or 110 words should 
be considered unless it is found that the score based on the entire 
test is higher; in this case the higher score is taken as the one repre¬ 
sentative of the child's knowledge, 

For parts two and three the children in grades five and six were 
requested to write the meanings of the words as in the upper grades. 

In grade four additional precautions were taken. Only foui to 
six children were tested at a time on part one, in the manner de¬ 
scribed. And for parts two and three, each child was taken indi¬ 
vidually. The examiner gave the child an unmarked test booklet 
and then asked the child to define the words on parts three and 
two. The examiner wrote the child’s reply as he gave it, encouraged 


This manual may he secured from the auihoi. 
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hin\ to attempt alL the items he could, unci asked whatever questions 
were necessary to clear up ambiguous replies. 

In addition, the children were told that some of the words in 
part one had two meanings and that for some of them the examiner 
wanted examples. The examiner then asked trim child to give ex¬ 
amples, to use in sentences, and to define in his own words, and in 
some cases to give additional meanings for those words which the 
child had marked incorrectly, hut which most third grade pupils 
could define. Similar follow-up questioning was used with certain 
fifth and sixth graders who had missed words which children in 
the first three grades answered correctly. 

In grades one, two, and three the children were tested individually. 
The examiner asked the child to define the word. If the child could 
not reply at once or if he did not make his meaning clear, the exam¬ 
iner read the choice words. Preliminary try-outs showed that these 
four alternative responses if read in a series made Loo great an 
amount of material for the child’s memory span. The younger child 
could not comprehend such a complicated question. For this reason 
the alternative responses were phrased in separate short questions 
which repeated the test word with each alternative response. These 
could be read one right after the other without exceeding tile child’s 
memory span. Tire questions which were used by the examiner were 
prepared in a manual and kept standard for each child. 0 

In some instances the child’s initial response to the word alone 
was incorrect, but when tile alternative responses were presented he 
corrected his first response and chose the correct answer. In this 
ease he was given full credit for the word, allowing of course 
for chance. 

The child sometimes gave stereotyped answers to the alternative 
responses on the basis of position cues; that is, he would always 
choose the last of the four alternative responses or the first, without 
regard to their meaning. In such a ease or if the child did not 
respond to the multiple-choice question at all, he was asked to 
describe the object in his own way or to tell something about it, or 
to use the word in a sentence and then to explain his sentence. If his 
reply to such questions was correct the choice of an incorrect 
alternative response was disregarded and he was given credit for 
that word. 

"This manual may be secured from the author. 
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When Jill other questions failed, leading questions were asked 
and only half-credit was given for correct replies to such questions. 

For all of the words, any correct meaning which the child could 
give was credited, For some words the child might choose the wrong 
alternative responses or say that he did not know the word and yet 
be able to define the word correctly in terms of another meaning; in 
which case he was given full credit. For example, the child might 
not know "poker” as a game, but know it as a fire-tool. 



IV. RESULTS AND DISCUSSION 


Since there arc two common conceptions of a “word,” the scor¬ 
ing of the vocabulary test is arranged to allow for analyzing the 
results into teims of cither basic words alone or of total vocabulary 
which includes both basic and derived terms, The results then may 
lie quoted in those terms which /It the reader’s preference in the 
definition of a word. 

Before examining quantitative differences it is well to remember 
that the qualitative criteria of knowledge becomes increasingly 
stringent with progress through the grades ami that to tins extent 
the scores are not strictly comparable. However, one would scarcely 
expect the quality of meanings to he the same at widely different ages 
and no statistical allowances would seem to be called for. It is simply 
an observed fact that vocabulary grows both qualitatively and quan¬ 
titatively, 

Figures 1 and 2 show the means, quartilcs, and range of the basic 
and total vocabulary scores for grades one to twelve inclusive. 

The number of pupils tested were; 44 in first grade, 40 in second, 
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59 in third, 73 in fourth, 61 in fifth, 66 in .sixth, 69 in seventh, 
71 in eighth, 114 in ninth, 111 in tenth, 95 in eleventh, and 64 in 
twelfth grade; making a total of 867 pupils tested. 

It will be noted that the average size of vocabulary whether 
analyzed ior basic words alone or by a total score including derived 
words is numbered in the tens of thousands. When we give the 
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child an opportunity to show what lie knows about an adequate 
sampling of words and avoid restricting his performance by in¬ 
adequate testing methods or by a sampling which imposes an artificial 
ceiling the child gives evidence of knowing a great many more words 
than we have hitherto estimated that lie knew- Absolute size of 
vocabulary throughout the grade distribution greatly exceeds past 
estimates. 

One of the striking characteristics of these distributions is the 
variability in scores within one grade. The range of individual dif¬ 
ferences in raw scores, especially for the total vocabulary is very 
great. Table 2 gives the percentage of variance (one-half the inter- 


TAHLE 2 

Percentage of Variance ( Q/M ) of Scores in Each Grade for Basic and 
Total Yocamjlary Scores 
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grade. With the exception of the fifth grade, the percentage of vari¬ 
ance is greater for the total vocabulary scores than for basic vocabu¬ 


lary. 

It will be noted, too, that there is great over-lapping of scores 
from one grade to another- The over-lapping of basic vocabulary 
scores is so great that only grades one and two arc completely out¬ 
side the total range of individual differences in grade twelve. This 
is true only if the grades are compared within any one school sys¬ 
tem. Comparing all the schools together there is over-lapping of 
even grades one and twelve. Within any one school system the 
highest first and second graders knew more basic words than did the 




330 


gunivtic psychology monographs 


poorest student in every other grade level up to and including the 
eleventh grade! In the scores for total vocabulary the over-lapping 
is as great. The twelfth grade’s lowest score exceeds the highest 
scores in only first and second grades in the NorLhbrook School* 
while fitst and twelfth grades overlap in the New Concord School, 
However, in the Cleveland School the highest first grader docs not 
equal the West eighth grader in total vocabulary scores although 
the two grades overlap in basic scores; such fluctuations arc, of course, 
greatly influenced by a few extreme scores, 

This extreme overlapping is reduced somewhat when we compare 
quartiles rather than total ranges. In scores on basic vocabulary, 
Q v of the high school seniors exceeds (?a of the first six grades, while 
Qx of the eighth grade exceeds 0 ;) of the first three grades. It is 
much the same for total vocabulary; Q i of the eighth grade exceeds 
03 of only tilt first two grades, while Qi of the high school seniors 
is higher than 0 a of the seventh grade in the New Concord and of 
the sixth grade in the Northbrook School. It seems zue have under¬ 
estimated the ability of our better students and overestimated the 
ability of the poorer students alt through the school. 

There is a progressive growth in the average size of vocabulary 
from grade to grade although the rate of increase is not very regular. 
Gansi (1), who measured relative size of vocabulary from grade three 
to eight inclusive, found that “the age-progress curve for vocabulary 
in this age range is best described as a straight line, with a slight 
tendency toward negative acceleration between the ages of twelve 
and thirteen. 1 * This description does not fit our results very well. 
The nature of her sampling of test words was such that the negative 
acceleration at grades seven and eight may be due to an artificial 
ceiling in. the test. Also, her test was given as a written group test 
at all ages, which would introduce other factors into the results in 
addition to vocabulary knowledge. 

In Figures 1 and 2 it can be seen that in the two schools New 
Concord and Cleveland, the mean for the fifth grade fell below the 
mean for the fourth grade. This is not true of the fourth and fifth 
grade scores of the Northbrook School, although there too, the differ¬ 
ence in the two means is not as great as the difference in the means 
of most other two adjacent grades. There may be several reasons for 
this discrepancy. 

One obvious explanation would be a difference in the ability of the 
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child ren. At Northbrook and Cleveland Schools the two grades were 
given the Kiihlmann-Andcrsoji group test and the mean IQ scores 
for both grades were slightly over 100. Likewise the Stanford 
Achievement Test scores from the Cleveland School show the fourth 
and fifth grades both to be above their grade norms, the fifth a little 
more so than the fourth. For these two schools at least there i? 
apparently no difference in the general intellectual ability of the 
children, At New Concord no intelligence or achievement scores 
were available, though the fifth grade contained many more repeaters 
than the fourth did and it was the feeling of the principal of the 
school that the fourth grade was a superior group for that school. 

Another explanation may be in the change of the method of admin¬ 
istration of the test at the fifth grade level. The fourth grade was 
allowed to give definitions for the words in parts two and three 
orally, with the examiner recording their answers. From fifth grade 
on tlie children were asked to write out the meanings of the words. 
There arc two disadvantages to having the children write out the 
definitions, In the first place, the children arc not facile enough in 
spelling and general written expression to be able to write all they 
know or to make their definitions exact and clear. The duller child 
at the fifth and sixth grade levels may turn in a paper with only two 
sketchy attempts at definition written on it. If this same pupil is 
taken individually And asked to give oral explanations for the words 
lie may succeed in defining five or six of the terms; lie is certain to 
do better than his written work indicated. 

In the second place, it requires much encouragement from the 
examiner to persuade some of the children to attempt more than one 
or two of the words. S'ome of the children were so greatly impressed 
by the number of unfamiliar and difficult words that they gave 
up on the lists ns a whole and failed to attempt the ones they did 
know. Particularly if the student was growing at all tired toward 
the end of the test, it was easy for him to overlook words for which 
lie could give at least a partial meaning when questioned specifically 
on those words. 

For this reason we recommend that the fifth and sixth grades be 
treated like the fourth and be tested individually and orally on parts 
two and three of the test. 

Figures 3 and 4 present the medians, quartiles, and ranges of 
scores for basic and total vocabulary at year intervals of chrono- 
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logical age which was defined in terms of the nearest birthday so 
that any given year represents the midpoint of a distribution, c.g., a 
chronological age of six means ages from five years seven months 
to six years six months, etc. It must he noted that the sampling for 
these chronological age groups represents the school population and 
not chronological age groups at large. “This caution is particularly 
applicable to the upper and lower limits of the distribution, The drop 
in the chronological ngc curve at the 18-year level is probably to be 
explained on the basis of this sampling, Those people who arc 18 
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years aid and over and who arc still in high school normally may 
he slightly retarded and could be expected to represent the lower end 
of the distribution of scores at that chronological age level. The 
apparent rise in the curve again at lIic 19-year level is a chance 
fluctuation in that in this sampling there were only nine subjects 
who were that old. 


TABLIC 3 

Percentage of Derived Words in Total Vocabulary \r iiil Differ rut 

Grade Levels 


Sell, grade 

Per cent 

Sch. grade 

Per cent 

1 

29 

7 

37 

2 

33 

8 

35 

3 

16 

9 

37 

4 

44 

10 

38 

5 

34 

11 

40 

0 

36 

12 

+1 


Table 3 presents the proportion of derived terms in the total 
vocabulary. There is a gradual increase in tins proportion from first 
grade to twelfth, The older children not only know more words, 
but they are better aide to handle words in general. Seashore and 
Eckevsous (4) study of university students showed that at that 
level there was a still greater difference in the number of words 
ili the mean basic vocabulary and the mean total vocabulary. This 
qualitative growth in the vocabulary should he made the topic of 
further research, 

Scores on part two, the rare words, arc uniformly very low. The 
individual’s environment and particular experience are determining 
factors in his knowledge of such words, [t was notable that most 
of the older children and many of even lIic early elementary students 
in the Northbrook School knew where and what Ft. Sheridan is, as 
it happens to be an army training post on the lake front north of 
Chicago and within 10 miles of the town, Only a few of the 
younger pupils in the Cleveland School knew Ft. Sheridan; Niles 
Center is farther inland from Noilhhrook and is about 15 miles from 
Ft. Sheridan, However, at New Concord none of the children, in 
either the elementary or the high school, could locate Ft, Sheridan. 
Also an example from the derived words, the children at New 
Concord in the high school, many of whom come from farm homes, 
could explain ''green manuring,” which is a method of enriching the 
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soil by plowing under leguminous crops; whereas the Northbrook 
High School students did nut know the term. 

The results of this testing also have methodological significance. 
It is evident from the great overlapping of scores at the different 
grade levels that there is no sharp break in the general ability of 
the children at any point in the elementary school. In general, how¬ 
ever, for a satisfactory measurement of absolute size of vocabulary 
it is best to test children in the first three grades individually, allow¬ 
ing the child to answer the questions orally, Jn the fourth and fifth 
grades it is well to test the children in groups of not more than 
four or five on part one, and individually on parts two and three. 
From grade six up the children may be tested in groups of 20 or 30 
for part one; the sixth grade being tested orally on parts two and 
three, seventh and eighth writing out the definitions. Through grades 
six, seven, and eight the examiner should read the words for the 
children and may suggest which words they should attempt. 

At all grade levels there will he exceptional children. Some third 
graders could write their answers to pacts two and three very well, 
hut on the whole that age level is not able to spell and write well 
enough to do their best at such a task. There are also children in 
fourth, fifth, sixth, and even seventh and eighth grades who should 
be questioned orally and individually on the words on parts two 
and three, and even for the words on part one in order to secure a 
truly representative measurement of the absolute number of words 
which they know. More detailed directions for tile giving of the 
tests at the different grade levels have been worked out as manuals 
for the Seashore-Eckerson English Recognition Vocabulary Test, 

It was easy to secure Lhc cooperation of the subjects in the vocabu¬ 
lary testing. Children in the first four grades were eager to have 
their turn in taking the test. The older children were interested in 
the test and in their scores. 

It is apparent that the three schools tested in this study, on the 
elementary grade level at least, are not equal. The three communi¬ 
ties arc of about equal size, ranging from a population of a little 
over 1,000 at New Concord and Northbrook to 5,000 at Niles 
Center. There were greater differences in the size of the surround¬ 
ing communities and in the occupations of the parents than in the 
size of the school communities themselves. At New Concord there 
arc no great cities nearer than Cleveland, Ohio, and Wheeling, West 
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Virginia, which arc respectively 100 miles and 60 miles away. City 
life and even town life does not affect many of these children very 
much. Children at Northbrook and Niles Center, on the other 
hand, live on lines of direct transportation to the city of Chicago 
and, at Niles Center particularly, are in contact with the city fre¬ 
quently'. The parents of the children in the New Concord School 
include some pvofcs&iomd uvm as the twm is college community, 
but the greater part of the children in the early elementary grades 
come from farm homes* The parents of the children at Northbrook 
arc also fanners, artisans, and sub-professional men to a great extent. 
Niles Center is more of a residential suburb for the city and a good 
many of the parents commute to Chicago for their work. 

Thus the differences in the scores of the three schools may be due 
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to differences in the cultural background of the pupils. It will he 
noted that these differences disappear at the upper grade levels. There 
the two schools involved sample about the same type of population, 
with the Northbrook High School students still having the advan¬ 
tage in the amount of contact with city life. It is not claimed that 
these three schools represent a normal sampling of American schools, 
but there is nothing to indicate that they are in any way atypical. 
Consequently it seems justifiable to average the scores at each grade 
level from all three schools. 

The mean and quartile scores from the three schools combined 
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arc plotted in Figures 5 and 6- Alongside these obtained means and 
quartiles arc plotted smoothed curves, representing the score for 
each grade, averaged with the two adjacent grades, e,g., I lie score: 
at grade two on this curve icprcscnts the aveiage of scores for 
grades one, two, and three. Using Lhcse two cinves as a guide, 
another set of curves has been drawn, fit ted by inspection, and 
shown in Figures 7 and 8. 'Tentative grade norms should he read 
from these fitted curves, 
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A child's score may he interpreted either in terms of the varia¬ 
bility within his school grade or in terms of the averages of grades 
above or below his own. For example, the score of a fourth grader 
may be interpreted to mean that lie ranks in the upper fourth of 
bis class or that he has a vocabulary which is equal to the size of 
the average in the fifth grade. 
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Tentative age norms may be read from Figures 3 and 4. 

A high degree of reliability in the testing is shown by the co- 
eflicients of reliability computed by correlating the scores on the even- 
numbered items with scores on the odd-numbered items in part one 
of the test. 7 Those uncorrccted coefficients of reliability are shown 
in Table 4. 

TAJ1LE *1 


School grade r-^ 


1 

,73 

.05 

2 

.75 

.05 

3 

,69 

.05 

4 

.75 

.03 

5 

.94 

.01 

6 

.91 

.01 

7 

.95 

.01 

8 

,92 

.01 

9 

.93 

.01 

10 

.87 

.09 

11 

.86 

.02 

12 

.76 

.03 


This study has shown the order of size of vocabulary for children 
in the elementary and high school, Many other studies of vocabulary 
could well follow this, Several questions concerning vocabulary 
growth for this same age range which remain unanswered are: 

1. The factors which influence growth of vocabulary, These 
should be studied intensively, Suggested factors arc: 

(a) Experience, trips, conversation 
(&)■ Wide reading 

(e) Systematic teaching of words—word drills, etc. 

(d) Analysis of words—teaching prefixes, suffixes, roots, etc, 

(«■) Use situations—writing poetry, cross-word puzzles, cross¬ 
word lexicon, anagrams 

Reliability coefficients for grades seven to twelve inclusive also were 
computed by correlating odd va. even items, counting ns odd and even 
Items the alternate words attempted rather than as the words were num¬ 
bered in the test. Those uncorrected coefficients of reliability arc! for 

seventh grade, = ,90±,02; eighth grade, r— = .92+.Q1; ninth grade, 

/'•“ “ .91 ±.01; tenth grade, = .87dr.02l eleventh grade, =» 

,87±.02; twelfth grade, r— = ,77±,03. 

22 
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It may be that these factors are of varying influence at different 
ages. There is evidence that direct experience is most important for 
children in the early grades whereas vicarious experience through 
reading is more valuable at the later ages, 

2, There are differences between the child’s various vocabularies 
such as those for recognition, reading, pronunciation, spelling, 
written use, and spoken use vocabularies. These differences need 
to be measured and the relationships between them studied. 

3, There remains a problem of diction or selection of the most 
appropriate of several words beyond the rudimentary knowledge of 
any certain number of words. It should be determined bow size 
of vocabulary relates to diction. 



V. SUMMARY 


In summaryi the Seashore-Eckcrson English Recognition Vocabu¬ 
lary Test, designed to measure individual differences in total English 
vocabulary/ was given to children from first grade through high 
school. 

The test was given in two schools which had 12 grades in the 
school unit and in a third school which had only the first eight 
grades. The number of children tested at each grade level ranged 
from 40 at the second grade level to 114 in the ninth grade. 

It was found that knowledge of words in the early grades was 
greatly affected by the methodology of testing and that improvement 
in vocabulary with age showed significant qualitative as well as 
quantitative changes. 

Since we were interested in determining the total number of words 
which had any significant meaning for the child, a broad set of 
criteria of knowledge was adopted. Thus the child was first given 
an opportunity to define a word in his own terms or to illustrate 
its proper use in a sentence. If he was unable to meet these criteria 
he was then given an opportunity to demonstrate his ability to recog¬ 
nize the correct meaning on a four-choice multiple response test. At 
the earlier ages everything was read to the child to make sure that 
our results were not handicapped by inability to read, pronounce, or 
spell words, Standard, concise definitions were worked out for the 
alternative answer words of the multiple-choice questions and the 
students were instructed to ask for definitions of unfamiliar answer- 
words. 

Grades one, two, and three were given individual oral tests ex¬ 
clusively; grade four was tested in small groups of four to five pupils 
with the examiner reading each item; while grades five and six 
were tested in larger groups, with the same method; grades seven 
through high school were tested in larger groups without the read¬ 
ing of the words by the examiner except as individual pupils asked for 
the pronunciation of certain words. 

A fairly steady growth of vocabulary will be illustrated by the 
following figures. For grade one, the average number of basic words 
known was 16,900, with a range from 5,500 to 32,800. For grade 
twelve the average number of basic words known was 47,300, with 
a range from 28,200 to 73,200. For grade one the average number 
of words in the total vocabulary (basic plus derivative words) was 
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23,700, with a range from 6,000 to 48,800. For grade twelve the 
average number of words in the total vocabulary was 80,300, with 
a range from 36,700 to 136,500. 

There was great overlapping of even the intciqiinrtile ranges of 
the different school grades. In basic vocabulary (7i of the eighth 
grade exceeded Qs of the first three grades. In terms of total 
vocabulary Qi of the high school seniors was higher than Qw of 
the seventh grade m the New Concord School and of the sixth 
grade in the Northbrook School, while Q i of the eighth grade ex¬ 
ceeded (7s of only the first two grades. 

An apparent dip in the curve for the growth of vocabulary at the 
fifth grade is believed to be due to the change in methodology 
brought about by testing in larger groups above the fourth grade, a 
procedure which has now been remedied. There is also some evi¬ 
dence for a genuine difference in ability at this level in one of the 
schools. 

Although there were fairly large differences between the lower 
grades in different school systems, for the present purposes it seemed 
best to combine the results in a table of tentative norms, with tpiar- 
tile divisions, which may be interpreted either in terms of varia’ 
bility within the child’s school grade or in terms of the averages 
of grades above or below J)is own, The same interpretations may 
be made in terms of chronological age. 
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I. introduction 

A, Kminknci-: and Genius Contrasted 

Ju common usage, the Irims cmnetit'e and geittus are easily differ¬ 
entiated. 'Hie hitler fnijilirs lasting achievement; the former does 
not nrcr^ssmlv involve this frauur. liul pcrhsips the major difference 
lies in the fact that eminence fur more than genius is socially deter¬ 
mined. It i* romvn «l?lr that a person can he a genius without any¬ 
one else bring the wiser. 'True, the product of his genius must be 
socially evaluated. Yel lie will be a genius even before bis achieve¬ 
ment are evaluated. In fact there is a growing tendency to classify 
a man as a genius solely in terms of his potentialities, of his IQ. 
Now, nil the olher hand, to achieve any eminence whatever there 
must inevitably be a social judgment, an assessment by the members 
of some group. Moi rover„ the eminence of any particular person 
may be altered quite ladienlly as the judges change in number and 
experience. Ai one and the same time a man may have reached the 
height* of endnenee in (me culture or subculture area and yet achieve 
mere notoriety in another. 

H. Kmixknci-: Ratinus Depend on Stereotypes 

Most social judgment* are based on mental pictures or stereotypes. 
While these may lie quite realistic they arc, too often for comfort, 
extremely unrealistic. I hi fortunately there arc many times when 
the absence of milddr criteria prevents a check on their validity. 
Who, for example, can tell me whether or not my belief in Bach’s 
greatness is based on valid principles? Where can I go to find a 
“proper” evaluation of Wagner? Indeed, in this day of relative 
standards we scoff at die vciy idea that absolute values can anywhere 
be found. Such slandauls of eminence as we can obtain, thcrcfoic, 
must come out of group judgments and can he expected to change 
from time in lime. \VY gradually absorb them in the farm of stereo¬ 
types from oui 1 (’achei*1, fiom die hooks wc read, and fiom many 
other incidenial miuhts. 
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II. WAYS OF MEASURING EMINENCE 
A. Polling 

Up to the present the literature reveals that only three major 
methodologies have been employed in the attempts to measure emi¬ 
nence. And of these the most commonly employed is that of polling 
selected groups of laymen and/or "expert 11 judges. On occasion the 
judge is asked merely to name the most eminent person p or perhaps 
the five, six, or ten most eminent in the field in question. If lie 
names more than one, he may or may not be asked to list them in 
rank order. A definition of eminence may be given the evaluator or 
he may be left to give the term any meaning he chooses. Often a 
list of names is prepared and presented with the request that the 
judge check the most eminent name or perhaps the five or six he 
considers to be most eminent. Or again he may be requested to 
arrange the entire list in ran Jr order. 

Fortunately it can be demonstrated that with large groups of 
judges the choice of a procedure to be employed becomes of relatively 
little importance, That Is, the several polling methods yield almost 
identical rank orders of eminence. The choice, then, becomes a 
practical one to be made after a consideration of such matters as 
the labor necessarily involved and the degree of cooperation that 
can be elicited. For example, the present writer has found through 
many attempts at contacting judges that a maximum of cooperation 
is seemingly obtained when people are asked simply to list the 10 
people in history who have contributed most to the particular field 
in question. 

B. Prestige Effects 

A second methodology seeks to measure eminence by indirection, 
The phenomenon to be evaluated is attributed to a succession of 
eminent people. If, for example, one wishes to study eminence in 
the field of painting, the procedure of Farnsworth and Misumi (11) 
can be followed. In this study several prints were presented to ji con¬ 
siderable number of student judges for evaluation. One group of 
judges was tricked into believing that a certain painting was from the 
brush of Rembrandt. Another comparable group of judges viewed 
the same print while under the false impression that it had been 
taken from a painting by Dewing, Now as the two groups of judges 
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possessed almost identical standards it follows tl\at any disagreement 
in their evaluations of this print must be n function of tin* prestige 
difference between the eminence levels of Rembrandt and Dewing, 
Without necessarily being aware of the fact, many of the judges 
who saw Rembrandt's name associated with (lie print raised their 
evaluation on this account; on the other hand, many of those who 
believed Dewing to have been the painter lowered tlieir ranking 
because of that nilist's much lower prestige, In sonwwlm sinuUu 
fashioni data whicli bear on the relative eminence of musicians can 
he gathered by attaching the names of several composers to a single 
composition. However, the methodology is far ton crude for most 
purposes. While it can be employed to demonstrate prestige efiects 
it cannot be made to disclose the liner differences. For tins unison 
it will receive no further attention in the present monograph. 

C, Encyclopedia Space 

The third methodology takes as its measure of eminence the rela¬ 
tive amount of encyclopedia space devoted to the person in question. 
Presumably die musicologist who writes for the encyclopedia, or nt 
any rate the editor in charge, allocates, perhaps without much aware¬ 
ness of the philosophy behind I lie weighting process, the available 
space in accordance with some notion of the comparative merits of 
the people whose lives lie is describing. Caltcll (3) at least believed 
this to be the case when, at tile end of the last century, lie took 
encyclopedia space as his rather indirect measure of eminence. 

Quite dearly the 1 ‘space” technique measures more than eminence. 
Notoriety certainly enters the picture in greater degree than it does 
when the balloting procedure is employed. For one wild lias pro¬ 
moted a notable error or fraud may achieve considerable encyclopedia 
space without being considered especially eminent. A notoriety factor 
can unmistakably be seen in the Cattell data (3) in the fact that 
of all tiie men of history Napoleon received the largest amount of 
encyclopedia space. This dizzy height would not have been achieved 
by the little emperor if the balloting of any sizable non-French 
population had furnished the criterion- However, in fairness to the 
“space” method it can be said that the notoriety problem usually 
docs not confuse the issue to as great a degree when a small or area 
of achievement is under consideration. So, if the held is limited to 
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that of musical eminence—as is to be the practice in the present 
monograph—no such striking confusion will likely be found, 

A slightly different objection to the "space” method concerns the 
seemingly excessive number of inches necessary for the adequate 
treatment of certain eminent persons. A composer who has lived to 
a t'ipe old age may receive more attention than one who has died 
youilg, not because he is necessarily more eminent but simply as the 
result of his more varied career. It is also conceivable that of two 
almost equally eminent musicians one may receive more encyclopedia 
space than his eminence can justify merely because of certain spec¬ 
tacular life happenings which must be recorded. 

But a far more serious objection arises from the existence of bias, 1 
In the balloting procedure the many different biases at least partially 
cancel from the sheer weight of the numbers participating. But 
encyclopedias are written by a relatively small number of men. The 
bias of the specialist is particularly dangerous where all fields of 
achievement are being considered simultaneously. One encyclopedia 
writer may regard military prowess with undue affection and musi- 
cality with a line scorn. Thus in the Cattcll study referred to above 
(3) the first musician to appear in the ranks of the thousand most 
eminent men of history was Mozart who stood welL down in the 
list at the ninety-third place 1 Beethoven canic next in two hundred 
twentieth positionl But it can readily be shown by the balloting 
procedure—and after all this methodology is probably closer to 
common sense-—that these low encyclopedia ratings arc out of line 
with common belief. High rank in music cannot be equated with 
low general eminence among men. Fortunately when the field under 
consideration is limited to a smaller area, say, to music, and the 
measurements of several encyclopedias are pooled, the bias becomes 
less marked, Yet it is undoubtedly still present, 

x In one sense of the word all eminence ratings ate blasts. However, ns 
here employed, eminence refers to the pooled opinions of the times. Uios 
can be defined as a particular person’s disagreement with the current view. 
(The validity of the bias does not concern us,) 




III. REASONS' FOR THE PRESENT STUDY 

A. Relationship between the Techniques Unknown 

A combing of the literature discloses the fact that there is no 
information available concerning the extent of agreement between 
the encyclopedia space and the pooling methods of measuring emi¬ 
nence. Granting that the arguments given in the above paragraphs 
are sound, it is yet true that we know little or nothing of the 
magnitude of the difficulties inherent in the first mentioned method. 
Arc they so large as to invalidate this procedure or are they so 
small as to be of academic interest only? If validity is assumed for 
the pooling technique, and this seems to be the logical step to take, 
then the degree of similarity with which the two procedures yield 
eminence ratings will measure the validity of CattelPs encyclopedia 
space technique. The present study attempts to ascertain the extent 
of this similarity. 

B. Eminence Chances 

It is obvious to any student of musicology that eminence is no 
absolute affair. It is well known that musicians have their peaks of 
popularity, their degrees of eminence which may persist for some 
time, decline slowly, or suddenly pass away. But this knowledge 
is mast superficial. Nothing is known of the rapidity of these changes, 
nor indeed of the relative standing of any given musician at a par¬ 
ticular period in history. The present study attempts to throw light 
on this issue. 

C. Construction of Eminence Stereotypes 

The writer has been especially desirous of obtaining all possible 
data which would help to explain the formation of the eminence 
stereotypes. Eminence lists are therefore to be compared with pref¬ 
erence and familiarity lists. Rank orders compiled from the ballots 
of college students and others from musicologists are to be scrutinized 
for resemblances to each other and to certain encyclopedia lists. 
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IV. THE POOLING TECHNIQUE 2 
A. Subjects and Procedure 

Early in 1938 the then 123 members of the American Musicologi- 
cal Society' 1 were contacted by the author with the letter given be¬ 
low, While a few refused to cooperate, a number could not be 
located, ancl others complied only in part with the request, 64*2 per 
cent gave usable answers. The letter is presented here in parti 

The Stanford laboratory has for n long time been interested 
in the possible approaches to the problem of eminence. At 
present, several of us have been checking the old Cattell rat¬ 
ings, and have been employing similar techniques on modern 
encyclopedias. We arc also attempting to find whether or not 
other methodologies yield similar results, 

In attempting to further this project we would like to ask 
each member of the American MVisicoIogicnl Society to list the 
ten musicians of history whom he regards as having contributed 
most to music. We realize that this request may seem a bin 
ambiguous to some. For this reason we are not asking that 
the names be arranged in order of magnitude, as with slightly 
different criteria the rank order might be altered somewhat. 

A few members quite naturally assumed that the author was hoi cl¬ 
ing to absolute standards from which lie must be dissuaded. Several 
members held that there is no such thing as general eminence in 

music; if the term is to be employed at all it should refer to a 

narrower field such as violin performance. Still others grumbled at 

the directions, a few holding that it was impossible to list as many 

as 10 names, and a number maintaining with equal assurance that 
the list should not have been limited to 10. As a matter of fact, 
considerable preliminary work had convinced the author that the 
present directions yielded about maximum cooperation. 

Later that year 150 fairly typical Stanford University sophomores, 

s Ccrtain of these data and those of the next section have already been 
published (10) and have been reported at the 1941 meetings of the Western 
Psychological Association and the 1939 meetings of the American Psycho- 
logical Association, 

8 It can be argued that musicologists and encyclopedia writers do not 
rcnct on the basis of stereotypes as here defined. The author admits that 
these musicians have closer contacts than clo college students with musical 
media. Yet be insists that the opinions of the former are based, at least 
in part, on mental pictures received from others ancl accepted with a 
minimum of thought. 
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and in the autumn of 1939 a quite similar sample of 150 University 
of Wisconsin students, were contacted mid given the order to "list 
the 10 musicians of history who have contributed most to music.” 
The ballots from the two universities were combined in make up 
the college data, 

R Data 

The musicologists wrote in 92 names, all but one of these spe¬ 
cialists mentioning J. S, Bach. The rank order for eacli name was 
obtained from the number of ballots it received, i.c M the number 
of times it was mentioned. The raw scores were then transmuted 
into A’/r r scores. These 92 names were the ones considered in most 
of the remainder of the study. 

The college students named onlj' 26 of the 92 musicians given 
by the musicologists. The rank correlation between the two (college 
and musicological) 4 lists of 26 names came to .664. When the other 
66 names not mentioned by the college group were given zero values 
and considered in the correlation, the rho value rose to .701. How¬ 
ever, this relationship, high ns it is, gives an inadequate impression 
of the agreement between the two groups in the choosing of the 
top-ranking musicians. The same four men were chosen: J. S. Bach, 
Beethoven, Wagner, and Mozart, and in the same order except that 
the musicologists placed Bach first while the college students rated 
Beethoven slightly higher, Farther along in the list disagreements 
occurred. Thus the musicologists, hut not the college students, have 
high regard for Palestrina, Haydn, and Montcvcnlej the college 
group, but not the musicologists, think highly of Gershwin and 
Tschaikowsky. 

Due to the relatively small size of the membership of the Amer¬ 
ican Musicological Society no consistency figures could be obtained 
for their data. It was possihle, however, to obtain several consistency 
figures for the data of the college group. When the lists assembled 
from the ballots of the Stanford and Wisconsin groups were exam¬ 
ined separately it was found that they had 50 names in common. 

4 The data in this monograph arc of such a type that the assumption* 
necessary for the nsc of product moment correlations could not he satisfied. 
For this Teason and because of our major interest in ranks, rho’s are 
employed throughout. However, r's were run between several of the series. 
TLwlt ViTiS : iVi tetprag vfhVi the imuil finding—they were slightly laiger 
than the rho'a. 
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A rank correlation of the two 50-name lists gave a value of .875. 
Twenty-three of the 92 names given by the musicologists appeared 
in both of the college lists. The rho for these was .947. In the 
autumn of 1940 another group of 71 Stanford sophomores was 
contacted and tested. This group had 74 names in common with 
the other Stanford group. These two lists agreed to the extent of 
a xho of .846. Twenty-one names from the musicoLogical list ap¬ 
peared in both of the Stanford lists. These yielded a rho of .971, 
i.e.> agreed almost perfectly. 



V. THE ENCYCLOPEDIA SPACE METHOD 
A. Older Musical Encyclopedias 

In order to keep the musical names to be studied in the several 
encyclopedias approximately the same it was decided to run back the 
Historical analysis no farther than to the turn of the century. Only 
three encyclopedias for this earlier period were chosen, the 1904 
Grove's (13), the 190S Riemann's (5), and the 1905 Bakers (1). 
The space devoted to each of the 92 names 0 mentioned by the 
musicologists was measured. The three lists so obtained were paired 
into the six possible sets (see Table 1). When correlated these 


TABLE 1 

Intekcorrelations between the Older Encyclopedias 



Rieinann 

Baker 


1904- Grove 

.763 

.Sift 


Riemann 

Grove -b Riemann 

vs. Baker 

.91+ 

.929 

Grove + Baker vs. Riemann 


.887 

Baker + Ricmann 

vs. Grove 


.792 


yielded rho's which can be considered as consistency or reliability 
values. The space measurements were transmuted for each encyclo¬ 
pedia into x/a scores 0 which were then combined. In this manner 
was found the “Older Musical Encyclopedia 117 composite value for 
each of the 92 names. 

B, Encyclopedias of the 1920's 

Three encyclopedias were employed for the period of the 1920's: 
Pratt's (17), the 1927 Grove's (13), and Black's (2). The space 
devoted to each of the same 92 names was examined separately for 
these encyclopedias. These values were changed in Ar/er scores and 
combined to make the “Encyclopedias of the 1920’s” composites. 
The separate lists when in ter correlated gave the rho's listed in 
Table 2. These consistencies all appear to be moderately high. 
Tile lists of the three encyclopedias were paired into all the possible 

°A few of the moat recent names were naturally not listed. 

"x/V scores can be added or averaged to give composite scores. 

''This list and the other composites have been made exclusively from 
encyclopedias for English speaking audiences. Foreign sources would pre¬ 
sumably yield slightly different composites. 

363 





364 


<ilvNI’TIC PSYCHOLOGY MONOGRAPHS 


TABLE 2 

I ntrrcohrIllations mn wi:hn Encycl om)i,\fi iiktiik 1920’s 



1927 (iroY« 


Hlaek 

Pratt 

.701 


.806 

Grove 



.897 

Pratt T Mack 

vs. Grove 

,841 


Pratt + Grove 

vs. Mack 

,848 


Black 4* Grave 

vs. Pratt 

.741 



sets which were then interconehited. These values proved to he 
of satisfactory magnitude. 

C, Current Musical Encyci.oimidias 

The encyclopedias examined to form the ‘‘Current Musical Ency¬ 
clopedia” list were the Intcmathnal Cyclopedia (14), the Oxford 
Companion (19)» the Encyclopedia of Music and Musicians (8), 
the Music Lovers' Encyclopedia (16), and Macmillan's (15). These 
were treated as were the others described above. 'The intercomda- 
tions which appear in Table 3 arc in the main satisfactory, To 


table; 3 

Intercorurlations between Current Musical Encyclophiuas 


Int, Oxford Encycl, Mncmillnn 


Mas, L .761 

Int. 

Oxford 

Encycl. 

hit. 4~ Mus, L. + Oxford vs, 
Int. 4-Airtj. L. 4- Encycl. vs 
hit. + Mus. L, 4- Macin - vs. 
hit. H- Oxford T Macw t vs. 

I fit, 4- Oxford + Encycl. vs, 
hit. 4" Encycl. 4“ Mean, vg. 
Mus. L, T Encycl. 4- Oxford 
Mus, L. + Encycl + Macm. 
Mus. L. + Oxford T Macm 
Macm. + Oxford + Encycl. 


.771 


Encycl 4 Mac 
Oxford -\' Mac 
. Oxford 4~ Eucy 
Mus. L. 4~ Eucy 
M acta. + Mas. 
Oxford + M its. 
vs. Int. 4- Mac 
V9, Int.-YOxfc 
vs, /;//. + Eucy 
vs. hit. + Mus. 


,977 

.781 

,916 


,875 

.915 

.913 

.882 

.905 

.878 

.914 

.881 

.928 

.892 


,828 

.766 

.802 

.851 


obtain further reliability figures these encyclopedias were combined 
into all the possible sets of 2 and 3 each. The intevcorrelations were 
of satisfactory magnitude. 
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D. Modern Lay Encyclopedias 

The 14th edition of Encyclopaedia Britannica (6), the 1936 En¬ 
cyclopedia Americana (7), and the 1928 Neiv International Ency¬ 
clopaedia (18) were the units of the "Modern Lay Encyclopedia" 
pool. These also yielded quite respectable intercorrelntional values. 
In order to obtain further consistency values, the Americana and 
the New International lists were combined and correlated with that 
of the Britanuica. A rho of .829 was obtained. These three ency¬ 
clopedias were combined in the other two ways which would yield 
single rho’s. The values were found to be ,825 and .884—satis¬ 
factory reliability figures. 


TABLE 4 


THUG ORB ELATIONS BETWEEN MODERN 1.4 Y ENCYCLOPEDIAS 


Amer. 

New Int. 

1936 Brit. ,79+ 

.873 

Amer, 

,S09 

Amer . + New hit . vs, 1396 Brit. 

,829 

Amer . + 1936 Brit, vs, New hit. 

.88+ 

1936 Brit. + New hit. vs. Amer, 

.825 


E. Other Space Material Studied 

The space devoted to each of the 92 names was also measured 
in a German publication, Hugo Riemanns Musik lexikon (20), to 
learn how different the picture would be from that given by the 
English Riemann. The correction between the lists was .676, the 
lowest value but one of all so far reported. Data later to be pre¬ 
sented on variability indicate that neither Riemanu encyclopedia 
varies the lengths of its articles sufficiently to demonstrate fine differ¬ 
ences in eminence. 

Two histories of music were also employed for analysis. These 
were Combaiieu^ Histoire (4) and A History of Music by C. V. 
Stanford and C. Forsyth (21). Because of the arrangement of 
these books, the fact that composers were often discussed together, 
it was impossible to measure the space devoted to each of the 92 
names, A rougher measure was therefore substituted: the number 
of page mentions received in the author index. Lists constructed 
by this method correlated with the list of the ‘'Encyclopedias of 
the 1920’s” with a rho of .671 for the Histone and one of .757 
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for tile S/anfonl-l'orsy/h. 'Flic .size nf llieM- currelaliuiH makes it 
dear that the method of emnuing page* can lie employed a I lean 
for approximating the measurements to he expected h\ the space 
method. The two history lists imcicoi lelatrd with a rim of ,7 IS. 

It might he asked whether encyclopedias dinner from edition to 
edition to keep pace with eminence changes, or instead adopt a 
rather fixed policy of space allocation. The only policy data on 
musical encyclopedias this monograph presents refer to the change* 
in Grove’s from the 1904 to the 1927 edition. The coefficient of 
correlation which fell at .870 demon sluices the extent of change. 
Now it might he maintained that the 92 names do not make for a 
fair test. To answer this objection the 409 names which appeared 
in both of these editions were ranked. These two longer lists corre¬ 
lated at .820, a value which is probably not significantly below the 
.870 reported above. 

Possible policy changes in the Encyclopaedia Hri/tinnivtr are shown 
in Table 5. 'file 9th and 11th editions were examined in the same 

PAULK 5 

Tjik Hncvcmm’Amha HKit'VNNieA 

l lili Mill 

9lh ,76H .f.81 

lUh .SM 

manner as was the current (14th), The table indicates that the 
period of maximum changes occurred between the publications of 
the 9th and llth editions, 


F, Variaiujjjihs 

It seems reasonable to suppose that the greater the variability of 
the lengths of the encyclopedia articles (relative to their averages) 
the finer will be the differences in eminence that can be expressed. 
Thus in an encyclopedia which treats all composers to articles of 
exactly similar length there will he mi variability and cimscquciUly 
no differences in eminence to he measured. Fortunately all ency¬ 
clopedias show variability, but in differing amounts. 

From the variability data of the above table it nuw becomes clear 
why earlier it was declared that the two Rinnti/tn encyclopedias did 
not disclose fine differences in eminence, The Oxford is as bad as 
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TABLE 6 
Measures of H 


Name 

\> 

Name 

V 

Name 

F 

1904 Grove 

209,6 

Fralt 

155.5 

Music Lovers* 

159.4 

Baker 

148,6 

1927 Grove 

186.3 

International 

162,6 

9th Brit, 

210.7 

En^l, Ricmniio 

134,0 

Oxford 

134,0 

11th Brit. 

194,2 

Black 

198,0 

Encyclopedia 

176.5 

German Riemann 

119,8 

Histoirc 

167.3 

Macmillan 

108,9 

]4th Brit. 

189,1 

Americana 

Stanford- 

Forsyth 

198,5 

141,8 

New Intern. 

200,0 


100 x a 

-f', the coefficient of relative variability, equals 


the English Riemami, and the Macmillan is the poorest in this 
respect. The lay encyclopedias, as well as Grove’s and Black's, are 
Kood, As might have been anticipated there is a substantial rho, 
.542, between the J n s and the size of the encyclopedias; that is, 
the larger encyclopedias tend to have the larger E\ The most 
striking phenomenon of Table 6 is the large range of values. It is 
demonstrated beyond question that the several encyclopedias are not 
equally fitted for the examination of eminence differences. (The V 
for the musicologists’s list is 187.8, a value which can be rated as 
good. When tiic college list was separated into Stanford and Wis¬ 
consin sublists these latter yielded V ’s of 259.1 and 268.5 respec¬ 
tively, the largest in the set, These values are, of course, in part a 
function of the large number of zero values; hence they cannot be 
taken as valid.) 




VI. COMPARISONS OF THE TWO METHODS 
A. Intercorrelattons 

Intcrcorrelations were run among the four composite encyclopedia, 
the college, and the musicological lists. The musicologists 1 92 names 
as usual were employed. A list with these particular names seemed 
proper for all except perhaps the college group who had failed to 
mention a large majority of them. It can be argued that whenever 
an encyclopedia editor or a musicologist ignored a given composer 
there was deliberate planning involved. The composer was con¬ 
sidered to he unworthy. However, an omission by the college group 
meant, more often than not, a lack of acquaintance. Now it may 
well he that in measuring for eminence the reasons for the omissions 
should be ignored, But for the benefit of those who may believe 
otherwise, the correlations in which the college group are involved 
are presented two ways—once with the full 92 names and again 
with the 26 names which received at least one vote. This gesture 
was quite probably unnecessary as the data of Table 7 show the 
two sets of rlio’s to be very similar. 


TABLE 7 
Intercorrelations 



Mod. Lay. 

1920’s 

Older 

College 

Musicol, 

Current JVfVr. 

.831 

.861 

,68+ 

.781 (.751) 

.623 

Mod. Lay, 


.841 

,758 

,718 (.783) 

.602 

1920's 



.772 

.746 (.752) 

.546 

Older 




,G3i (.633) 

.530 

College 





.701 (.664) 


( ) =26 names 


It can be seen from the above table that the encyclopedia com¬ 
posites in ter correlate quite well with each other. It is reasonable 
that the lowest values should be those between the oldest and the 
most recent encyclopedia lists. It should be noted that although the 
stereotypes have changed, a pattern remains even after 30 or more 
years. 

The college and musicologist groups agree with each other some¬ 
what less well. In fact, the college ranking agrees with the "Current 
Musical Encyclopedia” list as well as, if not somewhat better 8 than, 


fl Critjcal differences between rho’s are not reported as few are large 
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it docs with that o# the musieoloL'isK J lie miiHiolnphN 1 list does 
not agree with any of the oilier lu as 511 eul a degree. Hut no 
doubt these findings should have hern untielpuled, ;it least in purl, 
The musicologists arc individualisis and slumld nu( he expi-cml fu 
reflect popular taste to any such decree as should he inn* i>( the 
college students. The latter group fakes inhinnuiinn somewhat 
passively m stereotyped form from louche i s fiiemU, aiul hunks. 
Conservatory students, on the other hand, must pi ohabh vuiuhl have 
been found U> minin' a little more closely llie uiiisia‘logical nninis. 
Unfortunately no data from them are available. 

enough to satisfy the accepted criterion nf xUili.siirnl fdunilicanco (3^,). 
To satisfy they should approximate .15 In .IS. Therefore, the reader h 
left free to interpret (he trends as he will, 



VII. EMINENCE, PREFERENCE, AND FAMILIARITY 

A. ElVlIMENCIi AND PREFERENCE 

It is evident that those wc consider most eminent arc not neces¬ 
sarily the ones whose music we most prefer. Frankenstein (12), in 
discussing a preliminary popular report of this monograph, claims 
to have tested numerous students at the University of California, 
the University of Chicago, and Stanford University and to have 
found the order of preference to be: Wagner, Brahms, Franck, 
Debussy, R. Strauss, Puccini, and Tschaikowsky, with J. S. Bach 
well down the list. Presumably the possibilities were limited to 
"good" composers; otherwise, a jazz composer or two would prob¬ 
ably have edged into the list, 

We noted that several musicologists objected to the idea that 
eminence exists as a single entity. A similar and even more vigorous 
objection can be offered the idea that preference lies on a single 
continuum. Just as chicken may he preferred as an entree and lemon 
pic as a dessert, so Bach may he preferred for one mood and Ravel 
for another, The very idea that one is to be preferred to the other 
may seem meaningless. Yet music texts must choose and select, 
And it is tin's weighting process, this emphasizing of one composer 
at the expense of another, that gives us the concept of eminence. 

Another way of looking at the matter can he seen in the often 
heard remark: "I just must learn to like Bach." The intensity of 
this desire is in a sense a measure af the height of Bach's eminence. 
So it is not the present preference which is so closely related to 
eminence but rather a future "hoped for’ 3 preference. 

B. Eminence and Familiarity 

In an earlier section of the monograph it was shown that the 
rho's in which the college subjects were featured were quite similar, 
regardless of the number of names (92 or 26) mentioned. Such a 
finding could perhaps have been forecast had wc then known the 
relatively high correlation which exists between familiarity and 
eminence. For when a check list 0 of the 92 composers was presented 
to the Stanford group some weeks after the eminence data had been 
gathered (the subjects were required merely to check all names 

Tor another study on tlie familiarity with musical names see (9). 
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with which they were familiar), tile correlation between familiarity 
and eminence was [mind to he ,MH. The m/c of iliis correlation 
should not caii<e. >ut|njse (or it iiuk lie obvious that miinenee, is 
in part a matter ol act|tiaiiiintn'e (with hit'll icgard added). It 
must be admitted that even iu the field of lienee, iiuiiieiire lias 
been enhanced by Judicious advertising! As the scientist may not 
be able to dupe Ids specialist eolli'iigues, bis eminence as rated by 
them may be low. Hut bis general eminence h hip,lily correlated 
with the familiarity of his name. 

In the area of music the suiting example of the efleets of judi¬ 
cious advertising on Wagner's eminence will perhaps suffice, Wagner 
had behind him a most efficient group of advertisers aldy headed 
by his wife, Cosima. Nmv regardless of our belief in the. greatness 
of this man's genius every one of us who carefully reads the history 
of tlic Wagnerian era is forced to note the plans and strenuous 
efforts made to “put Wagnrr over . 11 Without the work of his loyal 
staff Wagner tiuiic likely would never have reached his present high 
eminence rank, Thus where advertising is strong eminence grows 
far more rapidly, 



VIII. CHANGES IN EMINENCE 
A. Cattell’s List 

Cattcll’s list of the thousand most eminent men of history (3) 
was assembled by measuring space in a number of encyclopedias, 
both American and foreign. Although the exact list employed is 
not now known, 10 it seems certain that earlier editions of the Ency¬ 
clopaedia Brifannica were relied upon quite heavily. Table 8 shows 

TABLE S* 


Cattell's List and the Encyclopaedia Britannica 

9th Brit. 11th Brit. 14th Bril. 


Name 

General Em. 

Rank 

x/ a 

Rank 

xfa 

Rank 

x/<T 

Mozart 

93 

2 

3.55 

5 

2.34 

5 

2.31 

Beethoven 

220 

7 

2.27 

2 

4.11 

4 

4.45 

Ilandcl 

261 

5 

2.87 

4 

3.30 

3 

3.93 

IIayd n 
Rossini 

300 

8 

ZOO 

13 

.55 

15 

.46 

326 

13 

— 

18 

—- 

26 

— 

Wagner 

337 

1 

3.63 

1 

4.33 

4 

2J9 

Weber 

362 

6 

2.40 

10 

1.08 

11 

,53 

Mendelssohn 401 

3 

3.41 

6 

1.49 

9 

.95 

Palestrina 

+71 

4 

3.15 

12 

.64 

10 

.73 

Bach 

+75 

10 

1.22 

3 

3.96 

1 

4.80 


♦The ranks in Table S deviate slightly from those appearing in Table 1 
of (10), This slight discrepancy is due to a minor change in the treatment 
of photographs as encyclopedia apace. 


the first 10 names of Cattell’s musical list in the order of their 
eminence from highest to lowest, their ranks in general eminence, 
and their positions in three editions of the Encyclopaedia Britannica* 

The most striking phenomenon shown by the tabic is the climb 
of Bach’s prestige, Beethoven’s position has also improved, but not 
so much. Rossini’s prestige has steadily fallen. No x/t r values are 
given for Rossini as his name did not appear in the list of 92 men¬ 
tioned by the musicologists. 

B, Temporal Changes As Shown in Several Lists 

Table 9 shows the most eminent names in cacli of six lists. The 
Values are x/cr scores. The numbers in the parentheses are ranks. 
The four most eminent of the names in each list are starred. 11 

10 Personal letter from Dr. Cattcll. 

u The question might well be raised as to the effect on the relative enm- 
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The story of Bach’s steady improvement in eminence can be seen 
again in Table 9, Mendelssohn’s position has become less favorable. 
The musicologists particularly feel these changes. In the early days 
of the century the most eminent musicians of history were: Wagner, 
Mendelssohn, Beethoven, and Schumann, During the 1920s Mozart 
and Schubert entered the ranks of the “great four/ 1 displacing 
Schumann and Wagner, The “Current Musical” list retains Bee¬ 
thoven and Schubert, adds Bach and Wagner, and drops Mendelssohn 
and Mozart. The “Modern Lay/' the college, and the musico- 
logical lists, while differing among themselves as to rank order, 
agree in making Bach, Beethoven, Wagner, and Mozart the “great 
four." 

ncnce ranks of the omission of all names which did not appear in the 
mu si col pgi cal list of 92. The several attempts which have been made to 
ascertain the extent of this difficulty all make it clear that these omissions 
(with the exception of Gershwin) do not affect the relative positions of 
those highest in eminence. In the 1904 Grove’s the only fairly eminent 
musicians who were neglected because of this arbitrary limiting of names 
ware Rossini and Spontini who achieved 13th and 12th places respectively, 
Vogler anrl Sophr who tied with the rank of 19.5, Paganini who was found 
to be in 21st position, and Meyerbeer in 24th. Tn the later Grove's the 
following were neglected: Rossini, 15th; Jloito, 19th; Spontini, 21st; Elgar, 
22nd; and Vogler and Spohr tied with the rank of 24.5. In the 14th 
Encyclopaedia Jlritannica tile only important: omissions were Cherubini with 
the rank of 17, Elgar with a rank of 23.5; and Dvorak who stood at 25th 
place. The college students gave the omitted Gershwin a tank of 5. 



IX, MAJOR CONCLUSIONS 

1. The eminent musician may or may not be a genius. But to 
he eminent he must he so judged by a group of his fellows. And 
as standards of eminence arc relative rather than absolute, the judg¬ 
ments employed in the evaluation process tend to be based on stereo¬ 
types. Eminence is a reflection of “what people think they should 
think. 11 

2. Stereotypes in the field of musical eminence can be reliably 
measured by the procedure of asking subjects to list the 10 musicians 
of history who arc regarded as having contributed the most to music. 
If two groups numbering as few as 150 each arc chosen from popu¬ 
lations of very similar culture they will agree almost perfectly on 
the eminence ranks they will give a list of musicians. 

3. Stereotypes in the field of musical eminence can also be reliably 
measured by the procedure of measuring the relative amounts of 
encyclopedia space devoted to the musicians in question. The listings 
of several encyclopedias can be pooled to advantage. However, all 
encyclopedias arc not equally well suited to this kind of analysis. 

4. A cruder method of space analysis is possible with histories 
of music. This consists in the tabulation of the number of page 
mentions received in the author index. 

5. The polling and the encyclopedia space methods of measuring 
eminence stereotypes show considerable agreement. Rho’s as large 
as ,78 have been obtained, 

6. Eminence and familiarity are closely related. Eminence equals 
familiarity plus high regard. Eminence and present preference are 
not so nearly identical as are eminence and “hoped for” preference. 
That is, the frequency of the popular desire to learn to like a com¬ 
poser^ works is a measure of that composer’s eminence. 

7. By the use of ranks and standard scores the temporal changes 
in eminence stereotypes can be plotted. The “great four” in music 
history now appear to be Bach, Beethoven, Wagner, and Mozart 
in that order. Eminence changes during this century have been 
large as can be shown by the fact that in the early 1900’s the most 
eminent were considered to be Wagner, Mendelssohn, Beethoven, 
and Schumann, in that order. Bach in particular has enhanced his 
position while Mendelssohn lias declined in eminence. 
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APPENDIX 

avV Scores 


Cur, Mus. Mad, Lay College Musical, 


N .1 111 C 

Bacli, J. S. 

Bceliiovcn 

Brulnm 

Warner 

l’afctfrina 

Mozart 

Pytbaffwrn.s 

Maude] 

Schubert 
Ch ojiin 
Strauss, R, 
Monte verde 
Gluck 
Haydn 

Guido D p Arezzo 

I. as so 

Mebutfsy 

De-spres 

Jicrliax 

Stravinsky 

Pojic Gregory 

Mussorgsky 

Schi’itz 

Liszt 

Bruckner 

Wolf 

Zielin 

Rameau 

Emperor Huang 

Ti 

Dolmetsch 

Gi ieg 

Scott* C. 

Fickenscher 

Cowell 

Perotinus 

Landino 

Prnctorius 

Riemonn 

Iiucbald 

Zariino 

Oiling ton 

Corelli 


Older 1920’s 


1.35 

1,65 

2.96 

3.99 

1.12 

,73 

3.54 

2,34 

.53 

.66 

2.4S 

3.39 


—56 

L55 

.78 

2.53 

2.80 

.43 

.56 

—.29 

.33 

.11 

—31 

.37 

—26 

1.50 

1.16 

—.03 

—.45 

.28 

.05 

—.62 

— 12 

—05 

—.45 

.27 

.45 

—.63 

—26 

—.48 

—55 

—.53 

—44 

0.00 

—25 

1.15 

1.53 

—32 

—41 

—53 

—27 

—63 

—48 

.39 

0.00 

— 63 

— 56 

—63 

—77 

—.11 

.13 

—62 

—40 

—63 

—56 

—63 

—54 

—62 

—55 

—57 

—54 

—.47 

—47 

— 17 

—32 

—33 

—52 

—16 

—43 

—56 

— 53 

— 18 

—49 


2.71 

3.77 

3.42 

4.79 

1.24 

1.42 

3,01 

3.69 

.48 

.71 

1.52 

2.34 

—.59 

— 51 

IM 

1.6S 

2.61 

1.29 

1,01 

1.4S 

.39 

,13 

.02 

—23 

.15 

.66 

1.07 

■44 

— 38 

— 15 

—.12 

— 10 

1.25 

.06 

—.26 

—36 

M 

.27 

M 

—41 

—65 

—48 

.13 

—52 

—.40 

—46 

1.14 

,52 

—08 

—.21 

—.04 

— 01 

—.65 

—.52 

.14 

—23 

.70 

—52 

—47 

—40 

,32 

,n 

—.01 

—33 

—65 

—52 

—50 

— 52 

—64 

—52 

—.62 

—52 

—.56 

—45 

—.59 

—49 

—59 

— J6 

—54 

—30 

— 65 

—52 

—31 

—43 


1.08 

4,14 

4.74 

4.02 

1.98 

1.62 

3.79 

3.60 

—32 

2,88 

3.16 

3.18 

—38 

.07 

.6+ 

1.03 

1.7S 

1.27 

1.60 

.55 

*■ 

.07 

—38 

1.50 

—32 

.13 

.27 

2.16 

—38 

.25 

—38 

,19 

.92 

1.38 

—33 

.25 

—30 

.19 

—04 

.07 

—38 

—41 

—36 

.01 

—38 

—29 

.72 

.01 

—38 

—.47 

—38 

—.47 

—38 

—.47 

—38 

—11 

—38 

—47 

—38 

—47 

—<11 

—.47 

—.38 

—.47 

—.38 

—.47 

—38 

—47 

—38 

—17 

—38 

—47 

—38 

—,47 

—38 

—41 

—38 

* —29 

—38 

—41 

—38 

—47 

—-.33 

—35 


Mt was impossible to learn from an inspection of the college data the 
cm red number of Strauss votes (a small number at best) to be given 
the two Strauss names. Presumably Johann was intended as the recipient 
in the majority of casea. 
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Name 

Oiihr 


l'ut, Mm, 

M»ul i n* 

( 'dlr^c 

MnmfoI. 

St, Ambrose 

—.53 


- ,M 

i ? 

A* 

.35 

, ’)ji 

Hiu'U, IC W E. 

—-Hi 

--.28 

. .w 

K ^ 

- Aft 

* 4v 

, IT 

i’ucKblchl 

,1)9 

1 1 

-Hi 

•2; 

, i ^ 

Vi 

' - 1J 

„ . If) 

Dufay 

--v»l 

■-.51 

l ^ 

* ? 

, 1 ft 

7 i i 

■'« 

i •? 

UehuhoUv* 

—,n 

—.39 

- A 7 

VI 

3ft 

* *4 / 

Sweclinck 

—.33 

—.49 

• *.43 

‘ .4 1 

' AS 

- 4 7 

Weber 

U9 

Un 

4.2 

A 4 

AH 

■ 47 

i 

Leonmos 

—.63 

--.56 

■ -\0S 

5 2 

- *AK 

- .4 / 

Mason, L. 

—.50 

--.42 

• .1.1 

,>Ut 

. A S 

* -47 

Hasttatt*., T. 

— A A 



.. -A.I 

- AS 

--.47 

Lowiy, R. 

—.63 

—.56 


- ‘A 2 

AH 

—4 7 

Hraclliury, W. 

—.57 

—AS 

-Ml* 

- .V2 

- -A* 

- *47 

Dfuuie, \Y. 

—.(>3 

- -.56 

Mi* 

r ' 

- -AS 

—A 7 

Hold on, 0. 

—M 

—,56 

- -.66 

" ‘42 

- -.38 

—,47 

Mnin U, 

—Al 

—46 

- -.68 

* - <.47' 

- A* 

- vl? 

Uoolj G. 

—,5« 

—,49 

- ,5V 

- -A 3 

- AX 

—47 

Stmkey, J> 

—.63 

—AV 


- 'A 8 

* AH 

- vlV 

Tfichaikowtiki 

,38 

.52 

.57 

.59 

l,K9 

*"-.4 l 

Schbulicig 

—.58 

—.14 

.30 

• -.3 9 

- -A 6 

.11 

ttyed, Wuu 

—.10 

—A3 

—.23 

• M 

- -AS 

-OA 

Couperin, 1\ 

—.19 

—,37 

—.24 

■ An 

. -AH 

- .47 

Sttzrhmi 

—.10 


—AO 

—.2b 

*--A8 

-A l 

Mahler 

—.56 

—.2/ 

—.27 

- .40 

► 'AH 

- -4 7 

Cqgnls 

—.63 

—>4 7 

—.56 

• -4 1 

- AH 

-47 

KU’QtoEftcc 

—46 

•—.46 

—JA 

—A 2 

- -.38 

-A? 

Crtstofari 

—.13 

—.4 6 

--,54 

• AO 

-*AK 

- vl? 

StrEUlWarius 

—.25 

—.4 3 

—.46 

—,2* 

-"AO 

—.47 

Dunstable 

—.40 

—.48 

—.60 

..47 

" -AH 

-•A 5 

Purcell 

.48 

—.31 

.78 

■ “4fl 

—A) 

—4 1 

Sebum aim 

2.68 

2.09 

147 

1.07 

• -,02 

--.05 

Mendeissolm 

1,2-1 

2.78 

U6 

1.42 

1,22 

- -.41 

&HveKv\t 

—.57 

—.24 

.46 

--.32 

48 

-47 

M nett o well 

—.41 

.40 

,25 

.18 

~ -.38 

—47 

Scriabin 

—.59 

—.31 

.03 

,_ 22 , 


—.47 

Wiltaert 

—.36 

—.48 

—,49 

— 49 

--AH 


de Okeghcm 

— 39 

—.49 

—.58 

—A4 

- --AS 

—,29 

Franck 

—.55 

.26 

48 

—.27 

—Al 

—.4-7 

Glinka 

.01 

—.20 

—AS 

—,2J 

—AH 

—.4 7 

AristoxetmiJ 

—.56 

—A& 

—,67 

—A 9 

—AS 

—47 

Mnrcivfia 

— J9 

—J1 

—.62 

—.44 

—AS 

—A 7 

turn 

,13 

—.29 

47 

—.28 

—AS 

—47 

Franco 

—.54 

—.53 

—.64 

--.52 

-38 

—47 

Grove, Sir Geo. 

—.30 

—.20 

—.53 

—.33 

—.38 

—,47 

Cncciint 

—.40 

—.02 

—.6(1 

—42 

—.38 

—47 

St ebbing G. 

-—.63 

—.56 

—.70 

—45 

—.38 

—47 

FrescobaUH 

—.27 

—.51 

—’A6 

~.3» 

—AH 

—47 

Verdi 

47 

,74 

.72 

A3 

.85 

’--*.11 

dq Mach quit G. 

—.61 

—.53 


—A/; 

—,38 

—.23 

Lc Jcunc, C. 

—.56 

—Al 


—.52 

•—AS 

—41 

L/uves, H, 

—.52 

—.17 

—.55 

—A'f 

—AX 

—A 7 


*I» cases like thi* f estlm/itcn have been iKiiule concerning llui amount of 
encyclopedia. space referring saldy la musical achievement. 






RKl-'KRICNCKS 


1. Hukrr's Hioyrttphictd Dictionary of tWitsitinns (A. RdMY, etl.)- New 

York: Mobil 1 me r, 

2. lit nek’s Uiitiotrury of A/t/sU and Musicians (L, J. ijk Jtek'fvJ-.K, ed,). 

London: 111 .irk, 

3 C’attI'I.i., J. McK. A Ntatislim 1 .study of eminent men. Pop. Sii. Mo., 
1903, 42, 359-377. 

4. CoMHAiunu, J. HLioire d(i la Mtisii[ue tie* Origincs a (a Moit du 

J3c.*c(]iovci>< Pari.i: Colin. 

5, Diciiotiat y of Music (II, Rii'M\nn, cd.; J. 8. Siikui.ock, tram,.). Lon¬ 

don: A u^oner. 

b Encyclopaedia Hi iianjiini. New York; Encyclopaedia Iliitanninn, Tnc. 
7. Encyclopedia elmcriuina. New York: Americana CTnrp. 

K. The Eftcyt lopediu of Music and Mas it at us {\V. PjinK'Frcjrcsr & L. J. 

l»: Hukkcr, etK). New York: Crown, 

9. Farnsworth, P. 11. Familiarity with the names of iniibicians. J . ApfL 
Psychol., 1934, 18, 97-102. 

10. -. Musical eminence. Sch. & Soc., 1939, 60, 158-160. 

11. FAttJfsmjfirff, P. K., & MrsuMf, 1. Minor studies from (lie psycho logical 

laboratory of Stanford University: III. Further data on suggestion 
in picturdi. Amrr. J. Psychol. t 1931, 43, 632. 

12. FuANKhNSTKiN, A. What people think they should think. Snn Fran¬ 

cisco: San Era it cisco Chronicle, Feb. 2, I94-J. 

\ 3. Grove's Dictionary of Music and Musicians (various eds.). New 
York: Macmillan. 

1-1. InlcrritUiotutl Cyclopedia of Music and Musicians (O, Thompson, Qtl.). 
New York: Dodd, Mead. 

15, The Mac mil Jan Encyclopedia of Pitt sic and Mu j dans (A. E. Wli'ii, 

ed.). New York: Macmillan. 

16, Music Lovers 1 Encyclopedia (R. IluciiHS, D. Taylor, & R. Kewt, eds,). 

New York: Garden City. 

17, The New Encyclopedia of Music and Music tans (W. S. Pratc, ed-). 

New York: Macmillan. 

18. Idle Npeiv International Encyclopaedia. New York: Dodd, Mead. 

19. The Oxford Companion to Music (F. A. ScuOLIts, ed,). London: 

Oxford Univ. Press. 

20. Hittjo Ric mantis Mtisik l ext It a it (A. IZixSTLiM, ed.). Berlin : M. Hesse. 

2J, Stanfoud, C. V., & Forsyth, 0. A IIi>toj-y of Music. New York: 

Macmillan. 



. 'Genetic Payeihnlfegy Monograph*'. ■ l ':S% t- 

■ V 0 W 7 M& jtffc : i V -; , • r *r! 1 •'‘V Vv• 

fo in* >/ ; r ' '■ .‘< . '' '.>■ !. 

t. *£ mi* Of foiwfoj a -4r*i «*« tiiMfttot^.-JCWC,' ■ 4Kk ' r VSn!^^14^fW4te/ - , 

* A t*$z At#; sur* W** «* f*w m* .;,. 

tf-ww **Mcto»* «wfr 1 ' ./'// ■ 'f V. »*>■'■ - : <” ; 
i ft 6» #«dfe# k hm»,%’ ?• wiW 1 /; ;.- \ 'vf . ■ '^, :.- 

■' VdtW#''Wfaiita«pAMbiA t$a? V '- v ' -'-' ,<v ‘‘ *■ ■/v 

U PirAdjwi^i ,bm t ’it: r^pa^do*-^! 1 im*)^ - 



bfefe tfkltai't. AkjtikMMtl' fo ..to .V 

*. fc^»v(qt fn toifftg mdw\ pd/MtiH** iidjte*#Q* fa) * ■; ■ -V '/-::■ 

- 0, JjjHpriW WWffir ,, .'’, ,. '. , / ■■ .V* £ V' , t :y'V.»V <;.■■' ■..V , V./ , '' , '* ; v 


i f»«fw 


. i* faw '-'of- HdtfV* m,z T* 'mtm %">■(■. 

ifi\iifiiiiM< vtfttvi*** fc .:tiifl• **pi«i(’(! -u v' 

,' ' ' i ,- > . " ". . ' ,« /• , > :-'.t i- •' f,- 

■. •' _ ' •;*-\^£yuls M ; ;;.,.. ynif" >7;:^■/ 

Tidn» r w4 C from inf^nqy ^ A- b1ol(c«QU« a Old/ ql; IndhJdijil'didoeRbta' V; 

«jflliul-”A. GRru.ii iflii U. 7aDvi'807 - ' _. •-' .*.’■*• ‘ .\;’.. W , V'^ ?' r ; '.'\i; 

■Flm«f tfiil'Uvltm lw loclpWey, Iqtkfawi* lid fttnpUptaUen—^ L, BmjR >. i‘-.’V'•'%■ • * 1,^. fV.- 
Ai |iu<ly of’ toflfDri of oiauia^n Md jtviijoQ ^ 'ifei' ■'tffrttu^Riap^-or’.wf-'WBfn 

$ Vi* CfqR, Rona Fbjwk« • - * .' • , " J .,..v.'\ „i ' it : ' «' 


I,'Vb«jr»fi cttld ftBiS.-irior iicafi'*—T< V* <j<« V. P, S'fcffifta ■ ., ',> ', f’/'i; ^'!.;'v 

Waaiafea\4a( ci tie o^. fcpenl Eeitiitb wm^tt (Aftrotf^' 0? efciaw^' '':> 

9iewirp*ri!d3i9 at -wtltol J?. Ti^P^s 1 : ‘ . : " 


ths jotmM* mjrs . •' v: 

% . - 2' C6rajB6rci^ ’ \ 'l f ^ 

Proriac«io%Ti3i Mttifchiftriti ; 1 

' , tr.-Si At .v-./" ^ •■_,/' 



